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SUMMARY ’ : o
Thé NOISEMAP ¢omputér program was dévelcoped to caléulate com-
munity noisd exposuré from aireraft operations., This report
documents the steps necessary to prepare data for using the
current version, NOISEMAP 3.4, Allowable card sequences are
identified and examples are given. Each permissible card type
is formally defined and discussed. A companlon computer program,
DATASCREEN, was previously developed to aid in the checking
of the NOISEMAP input deck. The speclial features of DATASCREEN

are identified including a summary of operations that is pro-
duced,
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PREFACE

‘This research was performed for the Aérospace Medical Reseéarch
Laboratory at. erght «Patterson Air Force Base; Ohio under
Project/Task 723107, Technology to Define and Assess Environmental
Quality of Noisé From Air Force Opéra*tions. Techiiical Monitor
for this effort was Mo. Jerry D. Speakman of the Blodynamlc
Environment Branch, Biodynamics and Bioengineering Division.

m,,
N

3 ol RS Rk at
L O



. 4

A ———————— o o e

TR

TABLE OF CONTENTS

‘INTROﬁUCTI’ON""""'"""""""""'"'""""?;""V"'éw‘l'
NOISEMAP/DATASCREEN DATA- PREPARATION=++ et esevsssvosivivan

Fiies used by N@iSEMAPoooooo 970 0 € € 070 0 T E O LI L O PN EL N O,
Output_on Unit 6: "ChronlcleMeeeotesrvrveeniniiveoons

DAIPASCREEN_Qutﬁut".'."";O'y.".""""""""'r""“
OQutput Oof DNL ValueSeeirivteertnsintsvisercsrvoevensos
Air Field Layout""""'°'"""*'O"'000000-0toooooo
Alrcraft Characteristicsesserervreiinneiiiiveninneinns
Librapy’Maintenance...................................
Action‘cafGSoo-o-o-io-oo............................5.
Jdriad Manipulation.......-o.-.-.o....oo.o..o'...'o.oooo
Deck Setupotnucono"ooo'ooooo’ono'ooo'c-ooouuoooocoocon
KEYWORD DESCRIPTIONS e s et t oo s ecroossrenssaosascrsossoscosesons

OPERATIONS SUMMARYooqoooto-o'acooootcuocv00.000000'00000000

LIST OF TABLES
1, NOISEMAP CUMULATIVE EXPOSURE INDICESssveceatvsveoneonns
2 EXTERNAL FILES REFERENCED BY NOISEMAP:¢¢veeetevevnanes
3. LIBRARY SIZE LIMITATIONS:+cseveeserstttsttttossssstonnns
4, ALLOWABLE COMPLEXITY OF PROCEDURES:t++ecsnsenacessacsos
5. PRINTED GRID UNIT ASSIGNMENT:eeetveeeetncrtervesonannas
6. AUTOMATIC MODE SELECTION: o sssesoossssssesonossonensos
7. PLOT OPPIONS: tteetesotstsartoresssssesssnons Ceeeeiaaas

LIST OF FIGURES
1. DNL CONTOURS DRAWN BY LINE PRINTER::«¢..... I I A I

2. DNL CONTOURS DRAWN BY SPECIAL NOISE CONTOURING PROGRAM
USING GRID DATA: s e e e e ev oo R I P AT I T A S A SO

19
20

23
24
27
30
208

21
83
98
146

. 157




P

ne
g &

K -

MO L R G i TR

7.
8.
9:
10.
1l.
12,
13.
14,

T » o
S e "~ = =
o
P ey

LIST OF FIGURES (Cont'd)

PAGE

CLEAR ZONE rMAPfoooQoroiouovrtoooooo-,o)o-v'-oo-oiooé‘ié.o«oogo 35

TLLUSTRATION. OF ALTITUDE PROFILE e eesieesassiovssnesae 51

DEPARTURE PROCEDURE EXAMPLES N N R S S N I T N I N T K RURE SIS SN SR Y 71

ATRCRAFT TRAJECTORY WHERE RADIAL IS NOT INTERSEGTED
NOR DOES THE AIRCRAFT MOVE AWAY FROM RADIAL.:..:iveeeeses 76

RADIAL OVERSHOOT .4 seoanvessnnvosssnvossanvossansesssnes Bl
EXAMPLE OF EXCESSIVELY LONG FLIGHTTRACK IN A PROCEDURE., 84
USING DEPART FOR VFR CLEARANCES.:v¢ivvvavesvssssannnvss 86
GENERATION OF ALTITUDE PROFILE. sveeoveeannssocsnsanses 88
LEWIS THREE DEPARTURE .+ evesveoorsnnsssnnsosnnsssvasovss 91
ORDER OF PAGES IN GRID DUMPuuvesnvvocnrvsosnnnssnanoses 96
ILLUSTRATION OF DELTA SEL PROFILE.....evveesvessnsansss 111
TYPICAL ERROR SUMMARY .. vvvvveennsoosnooonsnsnsnaneonans 116




4.¢0- -LNTRODUCT.ION

The NOISEMAP ¢omputer program was d‘eve‘lopéd to caléulate community
noise éxposure from a varlety of aircraft operations. Sinceé the
rélease of thée Tirst operator's manual, Séveral improvements have
been made to the program. Seéveral addenda havé béen prepared to
documént these improvements. The purpose of the document is to
providé a single volume that describes all modifications to date,

Since the original development of NOISEMAP, many feavwures were
found desirable that pertained to data preparation. & séparate
program, DATASCREEN, was developed that fulfilled this need.
DATASCREEN has a few features that are unique. These will be
identified in the following section. All NOISEMAP decks are
completely compatible with DATASCREEN although DATASCREEN has no
capability to actually calculate noise exposure,

Another major change that has occurred since the original version
of NOISEMAP is the nolse measure calculated. The day-night average
level (DNL) 1s currently the measure used by the United States Air
Force in preparing noise studies, and the default is this mode.

NOISEMAP 1s capable of calculating cumulative exposure using a
variety of measures. These are shown in Teble 1. NOISEMAP is
designed to operate with the NOISEFILE military aircraft noise
data, which 1s avallable from the Aerospace Medical Research Labor-
atory (AMRL). NOISEFILE was developed by systematically measuring
and analyzing the noise characteristics of military aircraft under
controlled test conditions. Table 1 identifies which NOISEFILE
single event measures should be used for each cumulative exposure
index. )
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TABLE 1

NOISEMAP CUMULATIVE EXPOSURE. INDICES

NOISEFILE Measure

NOISEMAP Index
DNL
DNLT
DNLW
DNLTW
CNEL
NEF

WECPNL

SEL

EPNL

Flight
SEL
SELT

SEL
SELT
SEL
EPNL

EPNL

SEL

EPNL

Runup
AL
ALT

AL
ALT
AL
PNLT

PNLT

gomments

Day-Night Averagé Sound Level
DNL with tone corrected noise
level

DNL with +10 dB noise runup
penalty

DNL with both tone and runup
penalties

Community Noise Equivalent
Level - California

Nolse Exposure Forecast with
runup penalty

Welghted Equivalent Continuous
Percelved Noise Level can be
approximated by calculating
NEF and adding 48 to the
plotted values

Single event footprint values
can be obtalned by calculating
DNL with 870.964 flights and
adding 20 to plotted values

Single event footprint values
can be obtained by calculating
NEF with 630,957 flights and
adding 60 to plotted values
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2.0 ‘NOISEMAP/DATASCREEN. DATA PREPARATION

-Thé purpose .of this chapter will bé to Show the user how to prepare
aan;input=data:de0k to obtaln thé‘désiréq\méasufe ongommunity

noisé exposure. Becausé of the compatibility of NOISEMAP and
DATASCREEN,, any discussion of NOISEMAP will also apply to. DATASCREEN
with thé notable exception that DATASCREEN has no computational
capabilities. Other exceptions will be explicitly identified when
diséussed.

Béfore discussing preparation of the input to the program, it is
important to discuss briefly the organization of data files. Also,
the output will be described so that one can understand what it is
that he 1is trying to achieve.

The input will then be broken into functional sub-groups. Integra-
tion of these groups of cards into a NOISEMAP acceptable deck is
then shown. The basic data required f{or each type of data card
will be identified. Specific data on each card type is given in
alphabetical order in the following chapter.

2.1 Files used by NOISEMAP

The program reads cards from unit 5., Unit 6 is assumed to be a
printer and contains a listing of all cards encountered as well as
other messages. This file 1s called the "Chronicle" and is
discussed below.,

Files 8 and 11 are used for the plotter interface. These are
deslgned to be compatible with the California Computer Products,
Inc. {CALCOMP) General Purpose Contouring Program (GPCP). Unit 8
1s assumed to be a card punch. Because of the large number of card
images produced in any one NOISEMAP run, these cards are rarely
actually punched, but are stored on a tape or temporary disk file.
Additional GPCP required data is written onto tape 11.




Filés available to6 the user for additional printout:s or binary
storage aré in the range 12-99. Not moré than 10 urits can be
used during a run. The program will riot permit binary and for-
matted dumps to take place on the samé logical unit numbér., Since
it sérvés no purpose and makes tapes unreadable within the scope
of thé FORTRAN language, one should not attempt to circumvent this
protection featuve. '

Although as is explained later, binary files should never be

equivalenced to each other, all printed dumps may be written on

the same printer. Since the program prints a separator ideatifying

each printout by unit number and dump number, one can always find

the ¢~.rrect dump back. This printer should be logically different ‘
from the printer used for the Chronicle to preserve the integrity é
of the Chronicle. ;

The logical units which must be assigned as a minimum during the
running of NOISEMAP are 3, 4, 5, 6.%¥ If a PLOT card appears
anywhere in the deck, units 8 and 11 should also be assigned. If
processing of data occurs, unit 10 should be assigned and all units
referred to on NOISEMAP I/O0 control cards. Table 2 shows the
function of all external files.

2.2 Qutput on Unit 6: "Chronicle"

This unit contains a listing of messages indicating what happened
to the data as the data cards were read in. This listing also
contains any diagnostics which the program may have occasion to
generate; as such the name Chronicle 1is appropriate.

5o —

¥ For certain types of run, unit 4 may not be required.




TABLE 2

EXTERNAL FILES REFERENCED BY NOISEMAP

Mode .

When Needed

. Unit PUrpose _ _ Device
E | 3 Seratch Spacé Disk
i é 4 Data Base Disk
i 5  Control Card Input Card Reader
i- g 6 Diagnostics Printer
] ‘- ("Chronicle")
g 8 GPCP Control Cards Card Punch
é,f | 10 Default Binary Tape
- Dump
. 11  GPCP Data Cards Tape or
: Punch
:’é : 12-99 User assignable Tape
T Printer
SR
|
[ ]
P
SER
L
r%
% 10
5:4
Feus T R S S N RN

Binary
Binary

BCD

BCD

BCD

Binary

BCD

Binary
BCD

Always

Always except if
NODATA card is
present during
initialization
Always

Always

If PLOT card is
present

If PROCES card
is present

If PLOT card is
present

If used during
"proces" mode




fhe Chronicle file is formatted to print 84 columis wide which
includes 4 .margin of 10 .¢olumns. The reéasédn foF t£his 1s twofold:
(1) the messages génerated do not réquire the full width of
"standard" 14 inch paper; (2) since thé Chronigle will, most
likely, be kept in,thé user's file of thewparticular airbase, a
printout the same size as all other docéuménts will be easier to
filé in the same place.

The Chronicle contains a running account of the processing taking
place. There are several general types of entries which are
recorded in this file. A first use of the Chronicle is a listing |,
of all control cards as they are encountered in the input., This
1*1¢irz 1s generally not in card-image format. Rather, appropriate
descriptive text 1s used to augment the data on the card, making
the entry more easily readable and more meaningful in checklng the
content of the card. An entry in “he Chronicle due to reading a
card is always preceded by the identifier "+++" in the margin.

A further use of the Chronicle 1s to provide a place to record
certain information generated during the course of the run. There
are essentially three levels of information. The first level
consists of messages provided "for the record". If the progran,
for instance, calculates a new altitude versus dlstance curve
during the course of the run, this new curve will be entered in
the Chronicle,

The second level of information is provided by the WARNING message.
Warnings are signiflied by a message preceded by a warning banner
across the Chronicle page. A summary of warnings is printed at

the end of the Chronicle listing for each airfield. A warning is
issued at any time when the program detects the existence of a
condition where the probability of an error is considerably greater

11




than usual. . It 4s also used to inform the user -of the fact that

the program has taken a different action than thé user héd,spééified
because a usér command was invalid. The first kind o6f warning 1is
given, for éxample, when the user changes the location of a naviga=-
tional .aid; the second type of warning would occur if the user
should attempt a binary dump on the liné printer,

‘Thé third lével is the ERROR meéssage. An error occurs whén the
program deétects a condition which will lead t6 érronedcus results

or where further processing becomes impossible. Errors are signified
by a message preceded by an error banner across the Chronicle page.

A summary of errors 1s printed at the end of the Chronicle listing
of each airfield., An error would be issued whén attempting to
process data describing runup operations without specifying where

the runup pad is located. When an error occurs, the program switches
to the NOGO mode, and no further processing takes place for this
ailrfield.

There are several keywords that affect the Chronicle. A brief
description follows:

Keyword Function

ALIGN Determines the number of alignment
pages printed, Default value 1is two
pages.

COMMEN Allows text to be printed

ECHO/NOECHO Controls printing of noise data.

Default i1s NOECHO.

12




Funetion

controls printing 6f érrors
méssages associated with ircomplete {
DATASCREEN deck. Default prints :

errors.

EXPAND/NOEXPA Control§ printing of doniplete
départure proceduré., Default is
NOEXPA.

LIST/NOLIST Controls printing of comment cards.

Default is LIST.

2.3 DATASCREEN Output

There are several forms of output that are valuable during the
coding and verification of input data. Geveral options were
therefore put into the DATASCREEN program. These are identified
below,

Keyword Function
CHKPLT Allows plotting of flight track

and/or runup maps. These can be
CALCOMP plots or SC-U4020 microfilm
plots.

PICTUR Provides a graphic display of
altitude and power level profiles

on line printer.

GRAPH Makes a plot of altitude and single
event levels along a flight track.

DEVICE Determines the graphics device that
will be used with the GRAPH card.

13




DATASCREEN automatically will :provide a summary of aircraft
operations by type of alrcraft and by runway. Runup operations
are al§o provided by airéraft type and runup pad. Thesé are
éxtremely valuable in verifying the input data. See Section 4.0
for detalled explanation of DATASCREEN operation's summary.

2.4 ~Qytbgt of ONL Values

After a cumulativeé grid has been computed, there are sevéral means
6f displaying the results. Listed below are the keywords that
affect the output.

Keyword Function

DMPGRD To write a blnary dump on magnetic
tape.

PRINT Print the grid of noise values,

PRPLOT/AREA/ARPLOT Print a plot of nolse level contours

on the printer and/or calculate the
area within each contour.

PLOT Write a GPCP compatible file for
plotting the noise level contours
on a CALCOMP plotter.

AICUZ Write a GPCP compatible file for
plotting USAF standard compatible
land use maps.

WIDTH Select wldth of CALCOMP plotting
paper to be used. Default is
30 inches.

It is common practice to dump the contents of the grid to magnetic
tape and store that data for future reference. Any file number
from 12 through 99 may be used. Several dumps may be written on a

14
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single tape unit. Thése dumps can bé read by a future I‘*unﬂof
NOISEMAP and réprocessed. A typical dcecurrénce would be if one
decides to réquést an additional rioisée contour that was not
desiréd at the time of the original run. A further diséussion

of the usé of dunips 15 glven in the section of grid manipulation.

Rl

Upon using a PRINT Keyword, the curulative noisé valueé is printed
for each non-zero grid points. Unléss a LIMITS card has been used,
this will encéompass a square grid with 100 points on a side. On

a single page of computer output, 25 values are printéed across the
page and 20 values are printed dowh each column of the page.
Therefore, 1f values are calculated at all points, 20 pages of
vutput will be produced. This form of output is valuable when

the nolse levels at speciflic locations is desired or if one wants
to hand plot contours.

A printer plot, Figure 1, of the nolse contours can be produced
with a PRPLOT keyword. Letters of the alphabet are used to plot
the various nolse levels with an "A" always being the highest con-
tour requested. Figure 1 is an example of a printer plot. Simul-
taneously with preparing the printer plot, NOISEMAP 1s capable of
calculating the area within each contour. This can be requested
using an AREA keyword. Since there is very little difference in
computer costs to calculate areas when a PRPLOT has been requested,
these two functlons have been combined into a single keyword,
ARPLOT.

The PLOT keyword causes NOISEMAP to write a GPCP compatible file
for later preparation of CALCOMP plots. Figure 2 shows a typical
CALCOMP plot.

15
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If 6ne wanits thé USAF standard compatibility land use maps,
this-1s requestéd with an AICUZ keyword. These later plots are
always t¢ the scale of 1" = 4000 féet (1:48000) and the 65, 70,
75 -and.-80 DNL ¢ontours are plotted. The 60 DNL can bé reéquested.

2.5  Air Field Layout

NOISEMAP must first know where thé aircraft are flying and doing
runup opérations before it can know where to accumulate the noise
éxposure data. This data is passéd to NOISEMAP with the following

keywords:

Keyword ' Function
AIRFLD Identifies the airfield, 'set up

coordinate system including origin
and spacing of grid points, field
altitude and magnetic declination.

RUNWAY Gives X, Y coordinates of a runway
and identifies threshold offsets
and standard glide slopes.

FLTTRK Identifies the path of a flight
track explicitly.

DEPART Develops a flight track based upon
a set of instructions usually with
the use of NAVAIDs.

NAVAID Identifies the location of
navigational aids.

RNPPAD Identifies the location and direction
of runup pads.

UNITS Selects English or Metric units.
18
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NQISEMAP is ¢apable of storing information on only. one of each
of the above cards. “The sequencé of thése cards 1§ therefore

important. When the program encounteérs a card telling it the number
of operations for a particular aircraft operation, it assumes that
the aircraft is flying on the last flight track it has béen given
and that flight track is from the last runway given and that
runway 15 at the last airport given. A common way of coding data
is to identify all the aircraft operating on a flight track,; then
inserting a new flight track and identifying the aircraft on that
flight track et cetra until all flight tracks for a runway are
complete. A new runway card 1ls then inserted. Similarly, when
information on the amount of time spent on runups is given for an
coo2raft, 1t is assumed that the alreraft is on the last runup pad
identifiled.

2.6 Aircraft Characteristics

After NOISEMAP 1is given information on where the aircraft are
operating, 1t must also know how the aircraft are being operated.
This data 1s stored in a series of libraries with the following
keywords:

Keyword Function

TODSCR Add on entry to the takeoff
description library

LNDSCR Add on entry to the landing
description library

RUDSCR Add on entry to the runway
Gescriptior. 1library

ALTUDE Add on entry to the altitude
profile library

SEL Add on entry to the SEL profile
library
19
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Add .on entry to the Délta-SEL
profile library )

Add on-éntry to thé AL profile
library.

The TODSCR/LNDSCR cards are used to idéntify which ALTUDE, SEL
and. DSEL .cards should be used for a particular mission. Simi-
1arly., the RUDSCR card identifies which AL data should be used

for a particular runup operation. The ALTUDE card(s) transmit
data about the altitude profile of a particular alrcraft. The

SEL -¢ards contain the air-to-ground and ground-to-ground noise
versus distance data. The DSEL card contains the appropriate off-
sets that must be applied to the nolse profiles to account for
power and speed changes. The AL cards provide the nolse data for
ground runup for a variety of angles around the aircraft.

2.7 Library Maintenance

NOISEMAP has a limited amount of storage available for the profile
libraries. The limits are identified in Table 3, Several
keywords are avallable to aid in the maintenance of the libraries.
These fall into three general sets of cards. The first set allows
one to list all active entries within a library. The second type
allows one to expunge individual entries from a library. The
third type allows one to expunge total libraries. The key words
are as follows:

20
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TABLE 3

LIBRARY SIZE LIMITATIONS

Type of Profile

SEL

Sum of TODSCR's
and LNDSCR's

ALTUDE

DSEL

RUDSCR

AL

NAVAIDS

Maximum Numbér of Profiles That
Can_be Stored . at One. Time.

20
20

20
20
14
10
25

21
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LIBRARY " LIST. . ‘EXPUNGE "CLEAR: .~
TODS6R  LTODSC XTODSC CTODSE
LNDSER LLNDSC XLNDSC CLNDSC
RUDSCR LRUDSC XRUDSC CRUDSC
ALTUDE LALTUD XALTUD- ‘CALTUD
DSEL LDSEL XDSEL CDSEL
SEL LSEL XSEL -CSEL

AL. LAL XAL CAL
NAVAID LNAVAI XNAVAIL ~ CNAVAI
ALL LIBRARIES CLEAR

Any library data that 1s read before the first AIRFLD card is
automatically written to file 4. This data is stored throughout
the entire NOISEMAP run and are not permanetly expunged. They
can be recalled by using a RESET and will be recalled each time

a new AIRFLD card is encountered. If 1t is desirable to not have
the data base reset, a NODATA card should be included before a
second AIRFLD card.

22
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52 8 Action Cards.

oNOISEMAP néedsto be told when to start making actual calculations
of noise exposure. Also, the type of caléulations to be made must
be, 1dent1fied along with any 11mitation on the aréa to be analyzeéd.
tFinally, the program needs to know when to stop. These functions I |
are accomplished with the folﬂowing keywords ‘ %

Keyword Eunotion

PROCES/NOPROC Tells the NOISEMAP to start/stop
‘calculating nolse exposure

DNL Tells the computer the day-night

equivalent levels are to be calculated.
This is the default nolse measure

other options are NEF and CNEL. :
Tone corrected data may also be used. ?

LIMITS Allows user to limit the area studled I
to less than the normal 100 x 100 I
grid points

FLIGHT Identifies the number of day and
night operations of aircraft flights,
One card required for each aircraft

type and mission combination.

RUNUP Identifies the time spent doing runups

TOROLL FNABLES/DISABLES special routine to
account for noilse exposure at start
of takeoff roll.

END Ends the NOISEMAP computer run.

Everytime NOIZEMAP encounters a FLIGHT or RUNUP card, noise exposure
is calculated for all appropriate grid points,

23
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2.9 fGrjq,Manipulqtjpn

NOISEMAP calculates the noise data and updates the grid points that

are étored in core memory of the computer. It is oftén desirable
to store this grid information on tape so that additional manipula-
tion ¢an be performed on the data., This can be accomplishéd with
the following keywords:

Keyword Function

DMPGRD Write a copy of the existing grid
to tape

CLRGRD Clear the grid that is in the core

of the machine

ADDGRD Add values to the in core grid from
a grid stored on tape

LODGRD Clears the in core grid and adds
grid values from tape.

As a minimum, 1t is a common practice to save the final set of
grid values on tape for future reference. In many applications,
additional dumps of the grid mav be desirable, For example, one
may want to dump the grid after the normal takeoffs and landings.
The in core grid could be done after the pattern operations. This
would give the user the option of looking at contours with or
without the pattern operations.

The user has total flexability of dumping the grid and adding them
back. It 1s the user's responsibility to keep track of what data
is 1in core at any time.

The LODGRD card is equivalent to a CLRGRD card followed by an
ADDGRD card.
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The usér can write more than one dump on any légal unit and retrieve
4t by giving thé unit number and dump number. The following few
panagraphsaouxline how- one may use this featubre, Which érrors may

o¢eur and a few cautionary statements regarding the input/output
operations as théy relaté to the FORTRAN IV language.

If at the time that the request to read 1s. madé, the program has
written féwer dumps than the number requésted; an error will be
printed:

ONLY *** DUMPS ON. UNIT **

and the request will be ignoréd. When a dump number higher than
physically present on tape 1s requested, the program will encounter
the NOISEMAP end-of-information record on that unit. The error
message will read:

ONLY *** DUMPS ON UNIT ** , THE FOLLOWING
DUMP WAS WRITTEM AS END *** ON UNIT ** BY PROGRAM NOISEMAP ON ®*/3¢/%s
FROM AIRFIELD **** (contents of dump label) ****

The program must recognize a valid header on each dump. If the
header is not legal, the invalid header is written in the Chronicle:

ILLEGAL TAPE HEADER **** (contents of header) *%%*

and further access to the file 1s inhibited until the next AIRFLD
card.

It is possible to write on a tape even if 1ts first reference was

a read operation. This is true under any circumstance: a read
operation followed by a dump will cause the program to skip over

25
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all previously dumped information and write -an additional dump-:
If thé inftial $tatus of a file was "input only" and a dump 15
atteémpted on this file, thé program will locaté the end-of-informa-
tion record and procééd writing. The filé status charges from

UNIT ** NOW WRITE ACCESSIBLE.

It should be emphasized that tapes which were written during a #un,
which termlnated due to the operating system aé¢tion, may not have
this end-of-information record and therefore such tapes cannot be
read beyond the last dump since ANSI FORTRAN IV cannot recognize

a tapemark.

When it 1is deslred to extend an already existing file (obtained

from a previous run), the logical unit to which it wiil be assocliated
could be referenced first in an ADDGRD or LODGRD card. If this 1s
not done, the first DMPGRD card will cause the previous information
to be overwritten., If the flle has been referenced in the read

mode first, the program will first locate the end record of the

last dump written before writing the next dump. When in the
contemplated run, the first reference 1s a write, rather than a
read, a dummy read reference must be established. This 1s done

by inserting as many ADDGRD cards as are necessary to establish a
reference to all tapes which will be augmented. These should
preferably be put immedliately following the airfield title card,

and they must be followed by a CLRGRD to delete the dummy grid which
was generated. (If the run which follows starts with a LODGRD to
restore a grid which will be updated during this run, the CLRGRD
card should of course, be omitted.)
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2.10

Following is a typical deck set

cards:

De¢ kM;Seiup

TODSCR
ALTUDE
DSEL

LNDSCR.

DSEL
SEL
SEL
ALIGN
AIRFLD
LIMITS
PROCES
RUNWAY
FLTTRK
TOROLL
FLIGHT
FLIGHT
FLTTRK
FLIGHT
XTODSC
XALTUD
XDSEL
XSEL
TODSCR
ALTUDE
DSEL
SEL

up showing the use of a féw of the

Cards identifying aircraft
charac¢téristics. Thesé -cards

are written to unit 4 and -¢an

be retrieved with a RESET card

when written before the AIRFLD card.

Flights on a variety of flighttracks
on the first runway.

Delete alrcraft characteristics

that are no longer needed.

Add new aircraft characteristic
cards.
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RUNWAY N
DEPART l | ]
FLIGHT 1 | * K
FLIGHT !
FLIGHT ;
FLTTRK j Process flights on second runway. é
FLIGHT 7 o
DMBGRD Store the data from two runways :
CLRGRD on tape and clear grid. 1
RUDSCR i
AL ) :
RUDSCR :
AL Calculate noise from runup f
RNPPAD } operations. g
RUNNUP ’
RNPPAD J 2
RUNUP ’
XRUDSC Delete aircraft characteristics that f
XAL are no longer needed.

DMPGRD Dump runup noise grid to tape.

ADDGRD Add back in flight nolse data.

Grid now contains sum of runups

and flights since grid not cleared.
CHKPLOT Prepare flight track map (for
DATASCREEN only)

PRINT

ARPLOT Print the grid, do printer and

PLOT calcomp plots.

END END the computer run. :
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The avérage NOISEMAP run will involve many aircraft types and ;
mahy différent misions. The purpose of the precéding simple '
example Is to givé the user a feel for the order that the cards
should be placed. By reading and undérstanding the use of
individual keywords as detailed in the féiiowiﬁg-éhaﬁté%, ofé tan
begin to appreciate the power and flexibility of NOISEMAP.
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3.0 KEYWORD DESCRIPTIONS

This chapter gives detailed information on the individual keywords.

A standard format for input data cards is shown below:

/KEYWORD:-DATA [DATA  [DATA  DATA  [DATA  |DATA  [DATA  [pATA ~ [TEX¥ | "\
: FIELD (FIELD |[FIELD |FIELD |[FIELD |FIELD |FIELD [FIELD |
1 e © 3 S b ? 8
1 L R 1L 1} I !L! ...... 3&1 ...... 3*‘! ...... AL T AP EPETERE !&S ...... 11 } B 7Tl by 4] 7&'0'0
l-6 Keyword - A6 Format
7 - 14 Data Field 1 F8.0 Format
15 - 22 1] it 2 " ]
23 - 30 1 1" 3 " "
31 - 38 " 1 ] " n
39 - U6 " " 5 ] 1
u7 - Su Hi 1 6 1t 1
55 - 62 ] " 7 n "
63 - 70 t tt 8 " 1
71 - T4 Text Al Format
75 - 78 Text Al Format
79 - 80 Continuation code A2 Format

The first six columns form the keyword field which contains the
appropriate keyword (or operation code) for the library function
to be performed. The keywords which are less than six characters
in length must be left justified in the keyword field, otherwise
they will not be recognized by the program.
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Columns 7 through 70. aré divided into elght, 8-coluiin dats
fields. These fiélds are used to enter Mumeric data. When
integérs (numbérs without decimal points) aré enteved, they
must. be right justified in the appropriate field. If numbers
cohtain deé¢imal points,~they may be placed anywhere within the
field. Howéver, integers may be convéerted to real numbérs by
adding a decimal point, and consequently left justified.

Columns 71 - 78 form a text field., This field is used for
specifying alphanumeric data such as names of aircraft. Any
Hollerith character 1s legal here.

Columns 79 and 80 form a continuation field. Any nonblank
characters in these columns will direct the program to loock

for additional data cards if there 1s insufficlent room on the
first data card to complete the entry. In the remalinder of this
discussion, we will use an asterisk (¥) in Column 80 as a
continuation character, but this choice 1s arbitrary.

There are a few exceptions to this rule that are handled by
NOISEMAP. One exception 1s that the second card associated
with the AIRFLD card can contaln text in the data fields. Also,
COMMEN, FLTTRK and DEPART cards can have text in the data fields.

The rest of thls chapter is divided by keywords and are listed
in alphabetical order to make 1t easier for the user to locate
information on a particular keyword.
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This card adds a specified grid (previously dumped) from a device onto

the working grid.

Colums
1~ 6
7 - 14

15 - 22

ADDGRD Keyword

Unit number where grid is stored and should be
retained., This number normally is 12, 13 or 14,
NOTE: Do not use Unit 15. This is for printed
output only!

Dump number of dump to be retained. This is used
to specify a particular dump on the unit designated
for adding a stored grid to the working grid.

A dump on a user assignable file can ve read during the same run in which
it was written. The cards shown above direct the reading of the fourth dump
on unit 14, When the first read reference is made to a unit ~n which the
program has not written during this run, the warning message:

NO KNOWN DUMPS ON THIS UNIT

will appear just before the

file recognition message. Once the read reference has

been established, the program will recognize the tape as an "INPUT ONLY" file.

[ 2
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The -usé of binary f'iles allows one to add a prévious grid to the currént

one or to restore the #id t6 a previous condition. The ADDGRD" card will cause

_ the binary durp to be .addéd, the LODGRD card clears thé grid before adding the

.dump. For example, one may have ¢aleulated ‘and plotted all f‘light operations,

;‘ cleared the grid and calculated and plotted all runups. To maké & composite map iy
; ~ of runups .and flight operations in addition to the individual plots, one can use f
é externzl files. One can write the "Tlight" grid on an extérnal file before ,
clearing the grid. After the plotting of the :unups, one simply adds the
external "flight" grid t6 thé "runup" grid to get thé composite.
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+++ COMPATIBLE USE*QISIRICI@A@ .= WIDTH OF CLEAR ZONE IS EDDD,Q T e e '

CONTOURS.'SHOWN-ARE '65:0 ?0.0 ?5.0° 80.0 : i
PLOTTER BLOCK 1 IS CONTOURS B
PLOTTER BLOCK 2 IS BORDER i
IS Ci/ASH AREA 5

PLOTTER BLOCK 3
PLOTTER BLOCK % IS LAYOUT "y
PLOTTER BLOCK 5 IS ADVANCE e

Columns N
<.

1~ 5 AICUZ \1;?%:
7~ 14 Width of clear zone elther 2000. or 3000. ¢i

NOISEMAP has the ablllty to make USAF standard compatible land use maps. }g‘

The program will produce a special sequence of GPCP directives for thls purpose. ff
For this optlon to work properly, it 1s necessary that the Calcomp software ;é
which drives the plotter 1s capable of producing searchable address blocks. gg
The program will print the contents of each plotter block and provide the gg
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block address, so that the plotter operator can superpose the plot blocks in
the order desired.

e

The AICUZ card has two options. One may specif'y the width of the clear
zone to be either 2,000 or 3,000 feet in the data field 1, and one may specify
in data field 2 that the 60 Ly, contour must also be plotted. The program
default is 2,000 foot clear zone no 60 Ldn contour. A non-standard clear zone

size will result in a diagnostic; the default value is used for the plot. B
Any non-zero value will cause a 60 Ldn contour to he computed; the program does %E
not check the value, only if it 1s non-zero. Wigure 3 shows a sample output w8

A
G

e LM
RPN 5

of the AICUZ card.
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The program Will assume that all data cards for GPCP go to TAPELL (with

the exception of the initial JOBX, BAS, and EDIT cards). It is, however; possible
to.split the GPCP files by specifying a negative width for the width of the clear
. zone (i.e., & -2000 clear zone will cause the cards to be placed on TAPES rather

B than TAPE1l). This is exactly similar to the use of negative plot options on

g PLOT cards. AICUZ maps ave always plotted to a scale of 1:48000. This cannot

bé changed by the user,

PSS

" ]i“’: TN

The AICUZ card can generate a number of diagnostics, which are self-
explanatory:

s gl s e

RIS

w3

s

NON-STANDARD CLEAR ZONE - 2000.0 ASSUMED
f NO DATA = PLOT SUPPRESSED

| NO RUNWAYS = NO ACCIDENT POTENTIAL MAP

| NO GRID VALUES ~ NO CONTOURS

; In all cases, the cause is followed by the action taken by the program.

| The block assignment is also printed for the PLOT card, so that the user
b can find the particular information more easily.

P P RS e e RO e B KRty

Both PLOT and AICUZ cards will, for plotters thus equipped, change pens
during the plotting. For PLOT cards, the contours are plotted with pen #1,
. the remainder with pen #2. For AICUZ cards, everything 1s plotted with pen #1,
; except for the airfield name and scale, which are drawn with pen #2.
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N T IEXAMPLE iAFB. usp| = omqu ONE_ T~

=T

/RIRFLI200000. 100000: .4 B&3w  psa-

------------------------------------

08/02/78 EXAMPLE AFB. ¢ USA = OPTION-ONE PAGE L
DNL

+++ NEW AIRFIELD EXAMPLE AFB + USA = OPTION ONE

EXTERNAL LOCATION OF GRID ORIGIN X = 200000.Y = 100000.
MAGNETIC DECLINATION 1.4 DEG TO EAST
FIELD ALTITUDE 553.Q0 FT CORRECTION .1 DB
GRID SPACING IS 750.0 FT CONTOUR PGM SPACING ?50.0 FT
OPTIONS PROGRAM WILL ANALYZE' INPUT DATA (ENGLISH UNITS)
BUT NO PROCESSING WILL BE DONE
FOR DAY=-NIGHT AVERAGE LEVEL CALCULATIONS
USING ‘NO TONE -CORRECTION NO :RUNUP WEIGHTING
DATA BASE CARRIED FORWARD UNCHANGED

FILES KNOWN TQ PROGRAM
UNIT 10 BINARY WITH 0 DUMPS

(A) First Card

Columns

1-6 AIRFLD

7 =14 X - origin of grid

15 =22 Y ~ origin of grid

23 =30 Magnetic Declination of Airfield

Enter to nearest tenth of a degree; positive number

31-38 Field Elevation, enter to nearest foot

39-46 Grid Spacing
h7-54 Contour Spacing
71-74 Direction of Declination (East/West)

- {For 0° declination , also enter either East orWest)
B) Second Card

T

Columns
T-66 Text- Alrfield name, location, and/or other identification
37
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The. AIRFLD card is unique in that it actually consists of two cards.
The second -card contains any suitable alphanumeric descriptor which will be
printed as the page heading for all output of thé program.* The AIRFLD card
is physically‘ two cards and no continuation character is needed in the
céntinuation field of the first card.

The AIRFID card willl cause the grid to be cleared irrespective of the
mode of the program and will reset the data base to its initialization values
unless this is inhibited by a NODATA card. The options list gives the options
in effect when the AIRFLD card was read. These may, of course, be changed at
any time.

(1) Grid Origin

The computer grid nust be associated with the reference used to
input the data which are to follow. One should therefore decide where
to put the grid for which DNL values will be computed. A first step
in the absence of any contrary judgment 1s to pnsition the grid so that
the airfield i1s in the middle. The grid origin 1s located at the
lower left hand corner of the grid.

(2) Magnetic Declination

The program is capable of constructing flight tracks from departure
procedures. These procedures are worded in terms of magnetic heading.
All geometric calculations in the program are done with respect to the
DNL grid. It 1s therefore necessary to specify the magnetic declination
with respect to Y-axis of the grid.

% This descriptor should be placed in columns 7-66.
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The magnetic declination specified must be in thé range 0 < DECL < 180
and the word EAST or WEST must be ‘placed in column 71-74., If these
conditions. are not met the program will issue the error:

ILLEGAL -MAGNETIC DECLINATION ***.* DEG TO ***¢

It is allowable not to specify a declination. In that case all
headings are in degrees true, but care must thén be taken that no
magnetic headings are used for input.

(3) Airfield Altitude

Airfield altitude may be specified on the AIRFLD card in the 4th
data field. The program will automatically calculate an altitude
correction., The altitude and the correction will be printed in the
preamble to the airfield, The altitude may be negative to indicate
base level below'sea level. Dumps written will include a special
coding to Indicate that this base is not at sea level. It 1s impossible
to combine dumps calculated for different base altitudes. Any attenpt
to do so will result in the error message:

CURRENT PARAMETERS DO NOT MATCH THOSE OF DUMP
ITEM CURRENTLY IN THE DUMP
FLDALT sesss s

It is still the user's responsibility to adjust performance profiles to
the aircraft performance at the altitude of the base. The program only
adjusts for the change iIn acoustlc output with respect to the same
operation at sea level. When using departure procedures, care should be
taken since altitudes in Standard Instrument Departures are Mean Sea
Level whereas the program altitude profiles are Above Ground Level.
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(4) Grid Spacing

Thé grid spacing is seét to 1000 £t as part of the initialization of
a new airfield. Oné may override this value by specifying a different
grid spacing in the 5th data field on the AIRFLD card. Since the
total number of grid points rémains fixed; the area encompassed by the
grid will change. This feature is only appropriate in very unusual
situations; e.g., small general aviation airports without jets where a
500 ft spacing may be desired. It 1is important to remember that the
resulting calculation time varies inversely with the square of the
grid spacing. Any attempt to combine dumps calculated for different
grid spacings will result in the error:

CURRENT PARAMETERS DO NOT MATCH THOSE OF DUMP
ITEM CURRENTLY IN THE DUMP
GRDSPC seeus T

(5) Contour Program Grid Spacing

The contour program grid spacing is set equal to the internal grid
spacing specified above. This is not always desirable. The 6th data

fleld can be used to change this parameter. A good understanding of the

consequences of such changes to the sensitivity of the contouring
algorithms is required so that the resulting contours will be reliable.
This parameter is best lelt unspecified.

(6) Airfield Title

The AIRFID statement consists of two cards. The second of these,
which must always be present, 1s used to communicate an alrfileld title.
This title will be printed on the chronicle pages and separators. It
is also written on the GPCP plots and is part of the header information
written on binary tapes.
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AL KEYWORD o ‘ .
Va WEL WOI03-3 [ol.1  p8:9  pesb  [4.3  PL:8  psaq 1oL
/5.5 p0.9  se.l [s0.8  [¢5.0 [38.7 [31.8  R¢,%  esad mof ¢\
/ ql.%  |883:8 |[8b.1 l'aa.a 80.2 [76.9 [73.% |e9,7 PpSeq 1o * j
AL 043061 opos.3 103.1 [00.9 PS.b  Ab.3  P3.9  psac| IDL| *
1 [} 1 2 IS L 1 P I e v n v EL -] SRR !Lv ...... U2 o o000 e SHS . . ... [ 1. % SRR Y JRNY, L 3 .Tmo ;:
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ETC. ;

+++ RUNUP NOISE LEVEL PROFILE (AL) NAME = 4306l BS2C IDL ;
ANGLE IN DEGREES

DIST 0.0 %0.0 70.0 90.0 110.0 120.0 130.0 1%0.0 160.0 180.0 ﬁ

200.0 FT 105.3 103.3 :

250.0 FT 103.1 10l.1 J '

Yo

315.0 FT 100.9 98.9
%00.0 FT 98.b 9b.b
500.0 FT 96.3  9%.3 ;
b30.0 FT 93.9 1l.8 :
800.0 FT 9Ql.% 84.3
1000.0 FT 88.8 86.?
1250.0 FT 8b.l1 8%.0
le00.0 FT 83.2 8l.d
2000.0 FT 80.2 78.2 - £
2500.0 FT  ?6.9 ?4.9
3150.0 FT  73.% 7l.5
4000.0 FT 69.7 b7.7
5000.0 FT B5.5 b3.b
6300.0 FT 0.9 S59.1
8000.0 FT 5b.1 54%.2
10000.0 FT 50.8 48.9
12500.0 FT  %5.0 43.0
16000.0 FT 38.7 3b.5
20000.0 FT 31.8 29.5
©5000.0 FT 2%.% @22.l

PRy
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AL
Runup noise level profile name
Angle in. degrees (for first set of noise data angle
must be 0) 3
Runup noise levels for 200, 250, 315, 400, 500 and
630 feet respectively.
Text identifying aircraft type and power setting
Continuation code ;
1-6 BLANK ;
7T -T0 Runup noise levels for 800, 1000, 1250, 1600, 2000, g
2500, 3150, 4000 feet respectively ;
71 - 80 Same as card 1
4 Card 3
g 1-80 Same as card 2 except runup noise levels for 5000, :
6300, 8000, 10000, 12500, 16000, 20000 and 25000 reet ‘
‘5 respectively. z
‘ Card 4
. 1-6 BLANK
7T - 80 Same as card 1 except for 2nd angle an& runup noise
? for 2nd angle .
N Card 5 & 6 Same as cards 2 and 3 except runup noise levels fcr
J % 2nd angle, (
’ Card 7 - 9 Same as cards U4-6 except runup noise levels for
E 3 angle
E -5;
{ BIC,
# :
% 42
%\ﬁa N et {




NS R e R B e

SR

' <._,_
Py RN SR

The purpose of thé AL profile is to define the noise level of an aircraft

during a ground runup operation. The noise level is defined both as a function

of the distance from the aircraft and the ang-le of orientation of the aircraft

with respect to the observer. This is done by specifying a number of noise level
versus distance profiles at ten angles about the aircraft. The noise levels are

only specified for one side of the alrcraft. The program assumes that the
nolse levels are symmetric about the longitudinal axis of the airplane. There-
fore, only angles from 0 to 180 degrees are specified. Note that 0 and 180
degrees must be two of the ten angles.

One entry in the AL profile data set is actually a collection of several
profiles taken at various angles. Each profile is constructed by specifying
the A-welghted noise level (AL) at a number of fixed distances. These dis—
tances encompass a range of 200 feet teo 25,000 feet, The 22 fixed distances
increase in a fashion such that each distance is 1.259 (the tenth root of ten)
times as great as the previous one.

(1) Entering an AL Profile
The keyword to be used for entering a profile is AL, which is left
Jjudtified in the six colum keyword field of tne first data card.
Upon recognizing this keyword, the program will print the following:

+++ RUNUP NOISE LEVEL PROFILE (AL}

A set of 3 data cards is required to enter the AL profile values for each
angle. On the first card, the numeric name of the profile is placed in
data field one. This number may be any nonzero, positive number. If a
negative number is used, the program will automatically convert it to
peoltive. If zero is used on the first data card, the following warmning

message will be printed:

ILLEGAL NAME
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Thé nuiiber may be up to 8 digits long but must be wilque arong all
entries in this data set. If it is not unique, thé 61d profile of the

saffe name will bé lost.

Data field two contains the angle in dégrees. It is mandatory that the
first anglé éntéred be zéro degrees; thus, a zéro is placed in coluin 22
of data field two. 2

Data fields three through eight contain the first six AL values. The
additional continuation cards,containing eight AL values each, are necessary
to complete the first profile. Each continuation card must have the key-
word field left blank and column 80 of all three cards must have a continu-

ation indicator.

After the profile for the flrst angle has been entered, the profiles for :
succeeding angles must be entered in order of increasing angle. A set of é
three data cards is required for each additional angle and the keyword ot
field on these three cards must be left blank. The format of the three card
set is identical with the first angle. The numeric name which is entered

in data field one of the first data card in each subsequent set must be
identical to the name used in the first set (for zero degrees). If the
names do not agree, the following warning message will be printed:

TN
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W

NAME DOES NOT MATCH FOR ANGLE = *+%*#

In order to ald the user in locating where the problem occcurred, the
message prints the angle which was read from the second data field of
this card. If the problem is caused by cards being nut of order, the
angle value printed may in fact be an AL value.
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The angle may be-any positive number between 0:and’ 180. If £he numbér
1s negative; the program will automatically convert it to:positive, Data
fields three through eight contain the first six AL valués. .The two
additional continuation cards contain the remaining sixteen AL values.
The AL values themselves have only two restrictions. First, the value

is limited in magnitude to plus or minus 200 dB. If the value is outside
of this range, the following warning message will also be printéd:

ey
T ¥

PO e A S T I
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NOISE LEVEL(S) OUT OF RANGE ¢

Second, it 1is logical that the noise levels should decrease as the distance
betweén the alrcraft and the observer increases. Therefore, consecutive
entries in each of the profiles must be decreasing in value. If this is

not the case, the following warning message will be printed and the offending
profile will be identified by its associated angle:

e rnin e e e T 2T

Py
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NOISE LEVELS DO NOT DECREASE FOR ANGLE = ***_* DEG

The program performs a few simple checks for the campleteness of the data.
A first check 1is to verify that (1) there are three data cards for each

. angle, (2) that all cards have the continuation code in colum 80 with the
| exception of the last card, and (3) that the keyword field for each
continuation is left blank. If a card with continuation code is followed
by a card with a mnemonic, the program assumes that one or more data cards
were inadvertently omitted, and the following warning message, which
indicates the last angle read, will be printed:

Bt 0 e, T2 T ey & %,

MISSING DATA. LAST ANGLE = *s» *

This error can be caused by inadvertently placing a continuation code in
column 86 of the third card of the last angle, thus causing the program
to expect another profile for that entry.
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.Once ‘the program énéounters a card with columh 80 1léft blank, it assumes
that this card términatés the data entry: Clearly, this is & critical
problém if .¢oluin 80 is 1éft blarik on either of the first two cards of
the threé card séquence foF a particular angle. If such is the case, the
~ program assumes that eithér the continuation code was omitted from this
card or that some data cards are niissing. It then print$ thé £ollowing 3
warning message ‘ E

MISSING CONTINUATION CODE OR MISSING. DATA. LAST ANGLE = s**.*

T Bt

S -
4.4

If elther of these two error conditions should occur, the program will
cease to interpret any further cards as belonging to the AL profile.

Additional checks involve the angles which have been specified. If the
profiles are not in ascending order of angle, or if two profiles are
specified with the same angle, the following warning message will be
printed:

‘ - w B ST #
LN e S M T LIRS SR LA DL

-y

ANGLES NOT IN ASCENDING ORDER OR DUPLICATE ANGLE j

It is possible (but very unlikely) that this message could be manifested
by cards being out of order.
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Profiles for up to 10 angles may comprise one entry. If more than ten
are specified, the listing of the input data will show only the first
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nine angles and the last angle (rather than the tenth angle) entered, and g
the following warning message will be printed: !{;i

ke

TOO MANY ANGLES, 10 MAX
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ALT KEYWORD

/ ALT

leve.b

R

¥

<

M
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b3 . . ... .?Tl « M5 . 287980

The ALT cards are identical in format to AL cards but data is assumed

to be tone corrected.

bdide o

Yexd

ity

e EE

SIS TS,

LESN

i

e
P TAIES S LY

TR

s

*

RS

"3




e o e
WAy T 7

T3

S SO
R B

ALIGN KEYWORD

/’ALIGN

..................................................

+++ SET MAXIMUM NUMBER OF ALIGNMENT PAGES TO 0

Columns
1-6 ALIGN (Chronicle Alignment Page Suppression)
7 -14 Page count

Both NOISEMAP and DATASCREEN print two alignment pages before each
airfield and one following each airfield. This can be changed by using a card
with the keyword ALIGN. No alignment pages are printed when the page count
field is left blank or is zero. When a positive number 1s specified this
specifies the maximum number of identical pages allowed. So that when a
one (1) is specified, the program will omit one of the two leading pages;
when a two (2) 1is specified, the usual sequence is followed. It is also

possible to force an increase in the number of pages (up to a maximum of
five) by specifying a negative page count.

The typical use of this card will be to suppress the alignment pages.
As such, its logical place is in the initialization procedure. The very
first two alignment pages of the chronicle cannot be suppressed.
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ALTUDE KEYWORD

/ ] buuoq ?qoq aouuou.[ auouo.i ‘ l ' Ip-q lsm! \
/ ALTUDE 03100} i 4000 i 1004 200 |F-4% |STD ﬂ
1 Y £ 2 €S .. ... X -2 I T, -V v ;' S 1! 't S S5 . ... .. bh3

...... WP . WS . e

80

Continuation cards:

+++ ALTITUDE PROFILE NAME = 31001 F~4¢ STD
TRACK DIST ALTITUDE
0. FT 0. FT
4000. FT 0. FT
10000. FT 200. FT
60000. FT 7900. FT
200000. FT 20000. FT
colums
1~ 6 TUDE Keyword
7 - 14 Altitude profile identification number. This
number nust correspord to that specified on TODSCR
or [NDSCR card preceding the ALIUDE card.
23 - 70 Cumulative track distance and altitude pairs.
Contvinuation cards are used as necessary,
71 - 78. Some identification as for TODSCR or LNDICR cards.

If additional card needed, enter asterisk (¥) in
2ol, 80.

Enter cumulative track distance and altitude palvs
in Cols 7-70 as required. Enter identification in
Col. 71-78.

card 1s required to describe altiiude profile,

Fater asterisk (¥) in Col. 80 if ancther




Figure U4 shows a typical takeoff and landing profile. Data field one
contains the numeric name of the profile. This number may be any nonzero,
positive integer. If a negative number is used, the program will automatically
convert it to positive. If zero is used, the following warning message wlll be

printed:

ILLEGAL NAME

2 The number may be up to 8 digits long. The name must be unique among all
e entries in this data set. If 1t is not unique, the old profile of the same

name will be lost.

% Data field two is not used. Therefore, leave this field blank. Starting
. with data field three, the coordinates are entered. Data fields three and four
contain the first coordinate pair (track distance and altitude, respectively). .
Succeeding coordinate pairs are entered in data fields five and six, and '
i seven and eight. If more than three coordinates are to be entered, continuation
cards may be used. Each continuation card must have the keyword fileld left
blank and an asterisk (¥*) must appear in Colum 80 of the preceding card. The
last continuation card should not have an asterisk (¥) in Colum 80. Four
coordinate pairs may be entered on each continuation card, starting with data
field one. The coordinates may be in either feet or in meters. However, be
certain that the correct UNITS specification is in effect.

There are only three restrictions on the coordinates. First, the track
distance of the first coordinate must be zero. If it is not, the following
warning message will be printed:

S A I AL N D)

INITIAL TRACK DIST NOT ZERO
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Coordinate Sequence

Track
Distance Altitude

0 0

4000 0
10000 50
200000 7500

TR

POt
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110¢

:
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Tokeoff
Threshold

20 1000‘

TYPICAL TAKEOFF
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Coordinate Sequonce
Trock {
Distance  Altltude :

0
25000
150000

25 xlne
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FIGURE 4. ILLUSTRATION OF ALTITUDE PROFILE
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Second, all track distances must be positive numbers (with or without decimal
points) and must be ascending in value. If they are not, the following warning

message will be printed:

TRACK DISTANCE(S) NOT POSITIVE OR NOT ASCENDING

Third, the number of coordinate pairs mist be at least two, but not more than
ten. If the number of pairs does not fall in this range, the following warning

message will be printed:
NUMBER OF COORDINATES RESTRICTED 2 TO 10

There are no restrictions on the altitude values. They may be positive,

negative or zero.
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AREA KEYWORD

ﬂREA bS 20 75 80. \

Y S . ... e*a ...... a$1 ...... aTa ...... T T R 2 T B3 ..., T TR T .ﬂmo

+++ AREA CALCULATION
b5.0 VALUES REQUESTED
5.0 70.0 ?5.0 80.0
THERE ARE 3643 DNL DATA POINTS

DNL  VALUE SYMBOL  MILL SQ FT ACRES SQ MILES
65.0 D 131.733 3024.181 4.725
?0.0 C bB.bk? 1576.370 2.463
75.0 B 45.600 1046.832 1.63b
80.0 A c2.000 505.050 .789
Colums
1- 4 AREA
7 - 70 Specify contours for area computations in

these data fields,

Actual areas contained within a contour must be calculated by planimeter
from the contour maps. A reliable estimate can, however, be produced by
NOLSEMAP 3.4 by use of the AREA card. This card computes the area within the
contours specified. This ls done by subdividing the grid polnts and determining
the number of points above a glven threshold. At a grid spacing of 1000 feet
each point represents about 1.5 acres.

Arcas will be estimated in millions of square feet, acres, and square
mlles when English units are vsed. The metric mode computes areas in square
kilometers and hectares. The results are printed with three digits following
the decimal point, but since each point represents a large area the accuracy
is much less than the implied .001 acres.
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ARPLOT KEYWORD i

// ARPLOT b 70 ?T 8 ) :

| +++ PRINTER PLOT

DNL  VALUES REQUESTED
- b5.0 ?0.0 ?75.0 80.0
g THERE ARE 3543 DNL  DATA POINTS

S DNL  VALUE SYMBOL  MILL SQ FT ACRES SQ@ MILES
- 65.0 D 131.733 3024%.181 %.725
58 ?0.0 C ‘bB.bb? 1576.370 2.4b3
. ?5.0 B %5.600 10%6.832 1.b3b

i | 80.0 A 22.000 505. 050 .789
2 PRINTED PLOT ON UNIT 15

| Colums
l1- 6 ARPLOT
7-17T0 Specify contours for plotting and area

computations in these data flelds.

The PRPLOT and AREA cards may be combined into the ARPLOT card. This
combines both functions in the same amount of computer time as either PRPLOT
{ or ARFA since the ldentical algorithm is used for both functions. The printed
plots will appear on logical unit 15.

Due to the finite size of the alphabet, only 26 contours can be calculated
at the same time. If more contours are requested, the program will process all
data cards which can be completely processed, then after this plot is completed
the remaining contours will be printed on the next "plot".

4w klmee i vaw - s

e T

In the non-processing mode, no areas are, of course, computed. The b,
{ chronicle listing will show **.* if areas will be printed during a processing run.
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CHKPLT KEYWORD
/ChkPLT 203 4sood 150000 350000 S0000 250000 I

PUUSATY ¢ R L (T @I ... .. E1: TR, MY . ... (117 I SeES . .. ... (2. S TP WL .S .’+uo

+++ CHECK PLOT OF ENTIRE LAYOUT
AREA COVERED: X = 150000. TO 350000. Y = 50000. TQ 250000.
OUTPUT ON SC4020
SC+020 PLOT FRAME NO. 1

Columns
l1- 6 CHKPLT Keyword
12 ~ 14 Specify the plot type and the device on which the
output should be placed
15 - 22 Speci. y the scale
23 = 30 X-coordinate for the lower bound
31 - 38 X-coordinate for the higher bound
39 - 46 Y-coordinate for the iower bound
47 - 54 Y-coordinate for the higher bound

Since for military installations the runup operations and flight operations
are approved by different authoritles there 1s a need to produce these layouts
separately. The NOISEMAP checkout plot which combines bcth onto one plot is
also available using CHKPLT. A separate CHKPLT card 1is required for each
plot type.

The CHKPLT card contains 6 data fields. The type field contains the plot
type and the device on which the output should be placed. The proper value is
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calculated from the formula TYPE = 100 * DEVICE + OPTION where device and
option are specified as follows:

Value Device Option
1 CALCOMP Flight Tracks
2 SC~-4020 Runup Pads
3 both devices both types together

For example, the "usual" NOISEMAP output of a complete layout including runup

pads on the CALCOMP becomes 103. A microfilm plot of flight tracks 1s a type
code 201.

When no value is specified, the program will use the device type which
was specified on the last DEVICE card. If no such card has been read by the
program, then the device will be the microfilm plotter. In any event, a complete
layout (option = 3) will be made.

The next field is the SCALE field. It is only meaningful for CALCOMP
plots and will be ignored for microfilm. The scale factor is identical to the
one used for the PLOT keyword. To plot on a scale of 1" = 2000', i.e. a scale !
1:24000 for flight track maps and 1:4800 (1" = 400') for runup maps.

The next four fields contain the lower and higher bounds on the x-coordinate
and the bounds on the y-coordinate. The coordinates should be referred to the
same origin that the NOISEMAP data 1s referred. The area specified may be larger
or smaller than the NOISEMAP grid. If the area 1s larger than the area specified

on the AIRFID and LIMITS cards, the area seen by NOISEMAP will be shown in a
broken line.

When the area to be plotted is not specified, DATASCREEN will assume that
flight track and combined maps cover the usual NOISEMAP area. If a runup map is
desired, the program will plot a square with a side of 20000 ft. centered upon
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the airport center. The airport center is taken to be the center of the
rectangle parallel to the x and y axes, which just circumscribes the runways.
This may or may not include all desired runup locations. It is therefore best
to specify the runup maps explicitly.

There are no limits on the scale factor used. The screening program
will look at the total size of any panel and make sure it is less than 9 ft. for
a flight track map and 8 ft. for a runup map. If larger maps are desired, a
maximum value may be placed in the seventh data field¥. When for example, a 15
is punched, this signals to the computer that a 15 ft. map is allowed and that
this large size was intentional and not due to a keypunch error. Because plotter
paper comes in rolls of 120 ft., it is not possible to ask for a plot longer

than 120 ft. It is doubtful that this would be a serious problem. The microfilm

plots are always scaled to fit on one single frame irrespective of the area
covered, and the seventh field has therefore no meaning here.

* Limiting the plot size to 9 ft. is only a protective device in DATASCREEN.
It is, however, a very real limitation when using NOISEMAP since the GPCP program
camot produce maps in excess of 100 inches.
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CLRGRD KEYWORD

( CLRGRD \

[ IR 3 £ AP 1 L R 2T3 ...... JTI ...... 3L‘ ...... ? . e STS ...... Y- 3 001 . LS . 4280

+++ CLEAR GRID *** GRID CLEARED ***

Columns
1-6 CLRGRD ~ set the grid to zero (-88 DNL)

When the grid is cleared, it is set to a zero value. The DNL sum is
logarithmic and since minus infinity carnot be used in a computer, the logical
zero of the program is set to - 88 DNL. The program in the 'noproc' mode
ignores all references to the grid. The CLRGRD card is therefore ignored when
the program is in this mode. The value will not be reset until a CLRGRD, or
IODGRD card appears after a PROCES card, or until an ATRFID card is encountered.
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CNEL KEYWORD

//’CNEL ‘\\

+++ SET PROGRAM CALCULATION MODE FROM "DNL"™ TO '"CNELY
DSEL KEPT
SEL  KEPT
AL KEPT
APPROPRIATE DATA KEYWORDS ARE
SENEL  XSENEL  LSENEL  CSENEL
DSENEL XDSENE  LDSENE  CDSENE
AL XAL LAL CAL
THE FOLLOWING FORMULA IS USED
FLIGHTS = CNEL = SENEL + 10 LOG(NDAY + 3 NEVE+ 10 NNITE) -49.%
RUNUPS = AL + 10 LOG(NDAY + 3 NEVE+ 10 NNITE) -49.%
GRIDWALK CUTOFF IS 35.0 CNEL  ( 32 MARGINAL ADDITIONS SUM TO 50.0)

With the CNEL card, the NOISEMAP computer program will calculate Community
Noise Equivalent Level (CNEL).

Appropriate data keywords for CNEL are SENEL, DSENEL and AL. The NOISEMAP
program will accept keywords for DNL (SEL, DSEL and AL) but three warning messages

will be printed before the program will assume that SEL cards encountered are
SENEL cards.

Kt#“‘t‘ttt“‘ti“t‘#*#“t#‘t‘*“| WAR NIN G BRSNS RSE LSS AR EEE SR RRERS

SEL CARD ENCOUNTERED SENEL ASSUMED

#ttt“‘.t“t‘t‘#“‘tt#t‘t‘““‘##““‘t‘#“‘tt“‘t‘#“.#t“““..“t‘“l“t““

BESSEESEBABESREAEEBRBRERSREBET RS W AR N IN G EREPEBEEEBEAARBEBREESEBU SRS

DSEL CARD ENCOUNTERED DSENEL ASSUMED

*‘#‘tt*‘t“t#*ttt."l‘*“t“““##ltttt#ttt“‘“‘#““‘t‘#“‘#““‘t‘#‘#“#‘t‘#

tttt‘tt#t“ttt"U#‘t‘t#‘t‘*t#t‘t‘ WA RN I N G REREISRRESEBRLEREEEEES AR AR EK

SEL CARD ENCOUNTERED SENEL ASSUMED

NO FURTHER WARNINGS FOR SEL XSEL LSEL CSEL CARDS WILL BE ISSUED
NO FURTHER WARNINGS FOR DSEL XDSEL ~ LDSEL  CDSEL  CARDS WILL BE ISSUED

t‘#tt#tttt#t‘#“‘#‘t‘#tt‘t#‘t‘“t##t#ttt“t“““t‘t"tt“t‘tt‘tt#‘t‘l“l““#‘
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COMMENT KEYWORD

/ COMMENT F100[= F100, [F106s FJ05 ~ FIRST A/C REPRESENT GROUP | [T
/COMMENT  AIRQRAFT GRQUPED FOR PROCESJING | ] | Il

/)JJ

/| COMMENT [OPTION 1 - REDUGE NIGHT|OPS BY %0 PERCENT | [ 1 ]
,/'commENF
[ PSS | A L TN 23 ... 3+| ...... ;+~ ...... LT T S .. ..., 1. } NP WP . S L e

‘ R . o :
. . . <N W - P S P
sl e« x| iy o o SRR SRR e s i .t

Colums
1-7 COMMENT
8 -178 TEXT

COMMENT card is used for explanatory text. It may be placed anywhere in
the deck to aid in documenting the data, amplifying or explaining it. Typical
uses would be:

(1) Following the second AIRFLD card, to describe in detail an option
being processed,

(2) Following the second AIRFLD card, to describe groupings of aircraft
for processing.

(3) Immediately preceding a FLTIRK card, to describe the flight track
which follows (radar pattern, overhead landing, etc.).

) At any point where textual information would be helpful in
explaining what 1s being done if such is not straight-forward.

COMMENT cards do not have a continuation feature. If more than 71 columms
of text are required, use additional COMMENT cards.
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DEPART KEYWORD

/ DEPAR

lll ...... 3+Q ...... “we? oL .. SHS . . 00w | T- 5 RSP 00 . WS . 20

See Figure for printout examples

Columns
1- 6
7 - 14

5= 22

23 - 30

DEPART Keyword
For the ALT ficld, specify the altitude to which
the aircraft must climb. The entry in the Chronicle
will print as:
CLIMB TO sesass T

In the DIST flield, specify the distance to be
riown as measured from the current alrcraft

position. 'The corresponding Chronicle entry is:
PROCEED FOR #*#***% [T

In the rRAD fleld, specify the radial which should be

intercepted (In combinatlion with the navaid name

in NI -(See Col 71- 7). If no heading was specified,

the program assumes that the radial is to be

intercepted. If the value is positive, the message i.:
INTERCEPT *%** s»3s3x RAD

Whe-reas when the entrv 1s negative, it is assumed thut

Liey tollowing is intended:

INTERCEPT **%* ***:RAD (INBOUND)
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31 - 38 In the HEAD field specify the magnetlic heading onto

which the aircraft must turn. The Chronicle will echo:

TURN TO HEADING *%#*s#* [T
39 - 46 Blank
L7 - 54 Specify altitude restrictions. The restriction
is of the type "at or below" the certain altitude.
The restriction is interpreted as follows:

RESTRICTIONS
FOR sess* FT OR
UNTIL *se *** RAD

STAY BELOW seEFT

55 - 62 The distance restriction

63 - 70 The radial restriction which is meaningful together
with altitude restriction

71 - 74 The NAVAID code for instruction (NI)

75 - 78 The NAVAID code for restriction (NR)

The departure procedure is the most powerful method of entering flight
track information into the program.

The departure procedure as entered on a DEPART card 1s logically equivalent
with entering a flight track on a FLTIRK card. The result is very different,
however, since the DEPART card does not generate a flight track at the time of
entering, but only "compiles" the information. The explicit definition by means
of a FLTTRK card will cause all subsequent aircraft referenced in a FLIGHT
card to follow exactly the same ground track. The implicit definition by means
of a DEPART card will cause all subsequent aircraft referenced in a FLIGHT
card to generate the flight track appropriate to the performance characteristics
of each particular aircraft.
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Each aircraft/mission combination has associated with it a certain
altitude profile and a turn radius. When a pilot's instruction is to climb
to a glven altitude and then turn to a certain heading*, the flight track
generated by these instructions will vary with the performance characteristics
of the aircraft flown. The DEPART card allows the user to specify only the

clearance recelved by the pilot. The program will then generate the correspond-

ing flight track.

It is also possible to include altitude restrictions in such a procedure.
If an aircraft is to stay below a certain altitude until a specific point, this
may be included in the description of the procedure. The program will then
modify the altltude profile specified for the non-restricted performance and
insert such portions of level flight as may be necessary to enforce the
restriction. For this part of the program to work satisfactorily, one should
not start with an altitude profile which already has level flight segments in
it, since the resulting altitude profile in unpredictable.

The increased data entry capability is off'set by a decrease in diagnostic
efficiency. Since the DEPART is a highly contextual statement, the diagnostic
capablility per pass is limited. That this is so, can easily be seen. If an
error occurs, the program cannot check the remainder of the procedure since one
cannot lay out the flight track beyond the point where the error occurred.
Similarly, if 8 warning was issued because the program found that some choices
were nonsensical, the correction of that problem will change the context in
which the remainder of the procedure must be interpreted.

It bears repetition at this point to review the meaning cf ERROR and
WARNING as issued by the program. An error is issued by the program when the
program carmot proceed with the calculations. As such, it points to an error
in the data input. A warning is issued by the program when the program detects
¥ The program assumes all headings and radials to be in degrees magnetic.

63

PR P e R e P B

B AL TR 2

SRR D e L <

e

P é,
gt

T ek, ks

it F iy,

L

A iy

-g,-n‘. PR VR R e 2

PR
A " L)
» - - .
e X S Gl e e e s ﬁ_f’l I L < o

e

4
1

LB A
A

‘\
gy
“



a condition where the likelihood of errors in the input is considerably higher
than usual. The program cannot decide whether or not the data were in error
and processing is still possible. One must, however, not forget that the
qualification "higher than usual" implies that it is possible, at any time,

to glve erroneous information to the program which will go undetected. An
error sumary showing no errors and no warnings only conveys to the user the
information that the data cards were syntactically and semantically correct
statements of the NOISEMAP language. No diagnostic 1s provided as to whether
the data correctly describes runway layouts, flight paths, noise and performance
data or operations of the ailr base under study.

The execution of a departure procedure is signified by the message,
FOLLOWS DEPARTURE PROCEDURE, following the alphabetic descriptor of the aircraft
as printed in the Chronicle when a FLIGHT card is recognized. (If an error or
warning message was printed as a result of the FLIGHT card, the message will
appear underneath the last message banner.) This entry is then followed by
the diagnostics, if any, generated during the departure procedure execution.
After completion of the procedure, the altitude/distance curve is printed,
followed by a listing of maneuvers executed. If during the "compilation" of
the procedure, an error was detected which would cause the execution of the
procedure to be erronecus or impossible, the program will only print the

message:
EXECUTION OF PROCEDURE SKIPPED DUE TO PREVIOUS ERROR(S)

This error may also be caused by a missing altitude profile, which is always
considered an error, even when no reference to an altitude is made in the wording
cf the procedure. One should note that a missing navaid does not give this
message. Therefore, although the “skipped execution'" message appears immediately
after certain navaid errors, the reason for the skipping is never due to missing

navaids.
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Errors may be detected at two different pcints. Some errors will be
found when the DEPART card is read, others will not be found until the sub-
sequent FLIGHT card 1s read. The errors which are deferred to the FLIGHT
card are not necessarily undetectable at an earlier stage. It is more convenient
and more efficient to check the item at a later time, and better diagnostics
can then often be provided. An example is shown below:

- E) G L
g Smamg o aempananry 5 o8 T
30t YRS PO A P AR SN RIS N B B W ISy

T

CLIMB TO 1500 FT THEN
TURN TO HEADING 270

AR Y

PROCEED DIRECT TO NAVAID NNV
RESTRICTIONS
FOR NEXT 46000 FT
STAY BELOW 1000 FT

e St Ik

It is a rather glaring error to enter a restriction to 1000 ft. in the

second step after first having allowed the aircraft to climb to 1500 ft. in the ;
first. Nonetheless, the program will not detect this error until after the |
FLIGHT card has been read. At the polnt where all other illegal altitude :
restrictions will also be detected, the error message will be generated:

ALT. REST. 100D FT ILLEGAL AFTER 54?7 FT WHEN A/C IS AT 1687 FT.

indicating that after reaching 1500 ft. the aircraft has turned to the assigned ;E
neading of 270 (during which maneuver it gained an additional 187 ft. of 4
altitude). ‘Then, when the next instruction step was encountered (proceed direct ;ﬁ
to navald NNV), the restriction to 1000 ft. was found which was at that moment ?§&
clearly illegal. The flight track which has been generated thus far will, 2

however, be plotted 1f a PLOT card 1s encountered. The message following the
above error will read:
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PROCEDURE ABANDONED AFTER 1 STEP(S)
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indicating that only the first step was executed and its flight track written
on an internal file for later plotting. The current altltude profile and
flight track will be printed after this message.

The first four columns of the card contain the instruction to be executed.
The next three colums contain the (optionai, restriction. The DEPART card
itself must not contain a restriction only or the error message:

RESTRICTION PRECEDES FIRST INSTRUCTION

will be printed. Subsequent continuation cards may contain either or both
types of entry. A card which has no data coded on it will be read and ignored.
The total number of allowable continuation cards varies with the contents of

Lthe cards.

The ALT field in the instruciton contains the altitude to which the aircraft

must climb. The DIST field in the instruction contains the distance to be flown
as measured from the current alrcraft position.

The HEAD field contains an entry indlcating the headings onto which the
aircraft must turn., The entry in the RAD field (in combination with the navaid
code 1in NI) gives the intercept instruction which will move the aircraft from
its current position onto the radial. No motion along the radial will take
place, however. If this is desired, it must be specified as the next instruction
step.

If an entry is present in the HEAD field, however, the program will assume
that upon reaching the specified radial,the turn must be started:

PROCEED TQ ®*%* #*s% RAD
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One more instruction remains: no entry in ALT, DIST, RAD, or HEAD but only an
entry in NI, This has the following meaning:

PROCEED DIRECT TO NAVAID ***#
In that case, the program will find the radial which 1s tangent to a turn
initiated immediately, and having completed the turn move the aircraft to the
navaid along this radial. All radial values and headings conform in the

Chronicle entries to common aviation practice of glving leading zeros: a
heading of 90 degrees will print as 090.

The error messages for headings and radials are simllar. No radial or
heading should ever be larger than 360 degrees:

ILLEGAL ENTRY TURN *#%*»

ILLEGAL ENTRY %%+ ssss
The navaid identifier must be non-blank for any navaid referenced. The negative
value of a radial is only allowed where it makes sense: when intercepting a

ra'ial. I. s n ' allowed when a heading 1s also specified. In that case, the " - "
sign will appear In the listing as in:

PROCEED TO NNV -~ %00 RAD

followed, of course, by an illegal entry error message.

Since an alrcraft must first become airborne, before a turn-to-heading
Instruction is allowed the following error is self-explanatory:

ILLEGAL ENTRY TURN *** AS FIRST INSTRUCTION

In any event, the very first step must move the aircraft off the ground. If this
is not the case, the program will print:

AIRCRAFT REMAINS ON GROUND DURING FIRST INSTRUCTION

after the listing of maneuvers executed.
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Having discussed the individual entries on the card, we now check the
semantics of combining them. The altitude and distance can appear by themselves
on the card with the meaning given earlier. If both appear, the event which
occurs FIRST will take precedence. This is evidenced by the word "OR"
which now appears in the Chronlcle:

CLIMB TO *+* FT OR
PROCEED FOR **s#s® FT

where the implication is whichever comes first. If only these two entries are
coded, the aircraft will be moved the appropriate distance. If a heading is
also specified, however, the alrcraft will be turned onto this heading as
evidenced by the noise word "then"

CLIMB TO % FT OR
PROCEED FOR  ****** FT THEN
TURN TO HEADING ***

Matters can be complic.ted one step further:

CLIMB TO #4** FT OR j
PROCEED FOR  ***#**#% FT QR ‘
PROCEED TO  *¥***%* RAD THEN
TURN TO HEADING

Again the implication is that of whichever comes first. The meaning of the
following is not necessarily obvious: |

CLIMB TO s+ FT OR
PROCEED FOR  ****** FT OR 3
INTERCEPT ***  *** RAD (INBOUND)
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The program will check which event occurs first:

1. Altitude reached
2. Distance flown
3. Turn initiated to intercept the radial

If the first two conditions do not occur before the turn is started to
intercept the radial, the third alternative is chosen. If however, either of
the first two conditions occurs before the third, this will take precedence and
in that case, the radial will not be intercepted. In the first two alternatives,
the alrcraft heading will not change, but in the thira, it will. The resulting
flight paths can therefore be very different! The user 1s advised to obtain a
plot of his flight tracks and to check the maneuvers executed listing after
each flight listing. If it is desired that the filrst two conditions are checked
first, and to intercept the radial after altitude or distance is reached, the
instruction should be split and put on two cards:

CLIMB TO ssx% FT OR
PROCEED FOR *#*#sss [T
INTERCEPT **** %% RAD (INBOUND)

Continuation cards, therefore, allow us to construct procedures of more
than one step. On occasion, there is no difference in the meaning whether one
or two cards are used. Since the blank line between two steps has the same
meaning as a THIN phrase, the following two entries are equivalent:

CLIMB TO $E2* FT THEN
TURN TO HEADING  ***

CLIMB TO sesrx FT

TURN TO HEADING  ***
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In the second case, the computer considers the instruction as a two-step
instruction, which takes up more space than the one-step instruction of the first
method. This "unnecessary" step is counted as a step in determining the
complexity of the procedure.

The error messages, which are associated with the instruction part of a
DEPART card, but which have not yet been discussed, are generated at the time
the procedure is executed for a particular aircraft. Since these messages may
be influenced by the presence of restrictions, we will discuss the restrictions
first and then come back to the errors.

Two examples of Departure procedures are shown in Figure 5.

THE RESTRICTION PART OF THE DEPART CARD

The restriction part of a DEPART statement can be used to introduce
altitude restrictions. The restriction 1s of the type "at or below" rather
than "at or above". The restriction 1is interpreted as follows:

RESTRICTIONS
UNTIL **¢ $*% RAD
STAY BELOW sesr FT

RESTRICTIONS
FOR sxase FT
STAY BELOW  **** FT

RESTRICTIONS

FOR $eses FT OR
UNTIL **¢ *¢* RAD
STAY BELOW BEESFT

The NAVAID code for a restriction is placed in the NR (Navaid Restriction)field.
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+++ DEPARTURE PROCEDURE
PROCEED FOR 17000 FT  THEN
TURN TO HEADING 150
INTERCEPT LLS 0?8 RAD (INBOUND)
INTERCEPT FLM 010 RAD C(INBOUND)
PROCEED FOR 60000 FT
I EEERRENER] END OF PROCEDURE [ RS EEEE R B
+4+ F-100 AIRCRAFT NO. = 99 MISSION NO. = 88
OPERATIONS ~ DAY  10.000 . NIGHT 0.000
[ AN RIS AN AR R ERRENENERESRERNY R ] w A R N I N G SRS EEEICOEESNOEEESPOR RS
UNSPECIFIED TURN RADIUS RESET TO 6000 FT
(A A IR R A R R R RN R R R R R E R R R R R RN R R R R E R R R RS R E R AR R RN R EER R R EREREE R RN EEEEERNREERN]
[ EAEREEEEEERENREEREEEERENEN B w A R N I N G [ EXEEEEEENEESENREEENE NN R R NI
A/C GONE BEYOND ALTITUDE PROFILE AFTER 3 STEPS
AR R R R RN RN E SRR EEEE SRR R R R EREREEEE R ERE RN RN EEENERRERE RN R R ERERERER RS ER RN RN R
PROFILE GENERATED ~- DISTANCE  ALTITUDE
0 0 FT
5000 0 FT
8000 100 FT
100000 19700 FT
115673 13700 FT
FLIGHT TRACK -~ MANEUVER DISTANCE HEADING
EXECUTED AFTER COMPLETION
PROCEED 17000 FT 17000 FT 32 DEG
TURN RIGHT 119 DEG 29419 FT 150 DEG
PROCEED 54888 FT 84307 FT 150 DEG
TURN RIGHT 108 DEG 95617 FT 258 DEG
PROCEED 12935 FT 108552 FT 258 DEG
TURN LEFT b8 DEG 115673 FT 190 DEG
PROCEED 60000 FT 1?5673 FT 190 DEG
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FALCON AIR FORCE BASE - SUNNYVALLEY. CALIFORNIA PAGE 15
+++ DEPARTURE PROCEDURE
PROCEED FOR 17000 FT  THEN
TURN TO HEADING 150
RESTRICTIONS
FOR 60000 FT
STAY BELOW 7500 FT
INTERCEPT FLM 010 RAD (INBOUND)
PROCEED DIRECT TO NAVAID FLM
[ R EEREN SRR ] END OF pROCEDURE [ ERRERE RN} R} ]
et F-100 AIRCRAFT NO. = qq MISSION NO. = 88
OPERATIONS = DAY 10.000 » NIGHT 0.000
PROFILE GENERATED -- DISTANCE  ALTITUDE
0 0 FT
6000 Q0 FT
8000 100 FT
42795 ?500 FT
50000 7500 FT
117265 19700 FT
FLIGHT TRACK == MANEUVER DISTANCE HEADING
EXECUTED AFTER COMPLETION
PROCEED 17000 FT 17000 FT 32 DEG
TURN RIGHT 119 DEG 29419 FT 150 DEG
PROCEED 24554 FT £3973 FT 150 DEG
TURN RIGHT 40 DEG 58162 FT 190 DEG
PROCEED 51619 FT 108780 FT 190 DEG
wd g | Y ] | L L L1 N\
I 1T T 1T T T T —Fo T
i | TN | ] 1 ] TR
YADT 151 7500 su0ui 0\
[} ]
00000 Jo000000O00000",, 0000000010000000°J00300C00J000000C" JOOOO....J000000000000}000%R00
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FIGURE 5.
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The meaning of the "OR" is different for restrictions than it was for
instructions. It signifies that the restriction is in effect until either a
radial is crossed or until a distance has been flown, whichever 1s greater.

If an error is detected in the restriction, the message will read:

ILLEGAL RESTRICTION —- ALTITUDE
DISTANCE

¥xkx CT
**e* FT NAVAID = ### #*% RAD

The message may appear more than once; it is 1ssued for each item in error.

The error pertains to the item immediately preceding the message. A navaid
can cause this message when elther the NR field is left bLlank or the radial

is not in the range from 1 to 360. If the navaid name is missing, this will be
Indicated in the Chronicle message, but if at the same time the radial has an
illegal value this will not result in a second diagnostic message.

If an altitude is specified and neither a distancc nor a radial is
specified, 1t 1s assumed that the altitude restriction will stay in effect for
all distances. This ccrresponds te climbing to a given altlitude and then
maintaining level flight. The Chronicle entry reads simply:

RESTRICTIONS
STAY BELOW Rarr£T

and no further message is generated. At the time an aircraft performs this
procedure, erroc. messsges may or may not result depending on the wording of
the procedure and the performance characteristics of the alrcraft. In any
event, the altitude profile printed at the end of the pro:edure will reflect
this condition. 1t is good practice to check each altitude profile generated

from & procedure which contalnod restrictions even when no messages were

generated.
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The distance in the phrase "FOR **** FT" in a restriction is counted from
the position of the aircraft just before the instruction part is executed. Or
equlivalently, distance references for both instructions and restrictions are
computed from the same point: the end point of the previous procedure step.

PRSI N
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An altitude restriction, once in effect, will stay in effect until it is
satisfied. For example:

BT

Rt e

! PROCEED FOR 15000 FT
I (
; RESTRICTIONS '

FOR 18000 FT

STAY BELOW 2100 FT

PROCEED FOR 6000 FT

will have the following effect. The alrcraft will move 15000 feet at or below
2100 feet; the aircraft will then move for another 6000 feet but during the first
3000 feet the 2100 foot restriction remains in effect.

e e = e i e A N TS A NS A

This becomes particularly complicated when a radlal is referenced. If
the aircraft on its current heading will cross the desired radial, the restriction
is clear. If it does not cross the radial, there are two possibilities.

[O———

1. The aircraft proceeds away from the radial. In that case, the radial
reference is deleted. 1f a distance was also specifiled, the distance
reference will remain, If the aircraft moves toward the radial at a
later time, the radial reference will not be reinstated. If no distance
reference exists, the entire restriction is deleted:

#%+ *+* RAD DELETED FROM RESTRICTION

or

#%s %+ RAD DELETED FROM RESTRICTION
*** FT RESTRICTION RESCINDED
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2. The aircraft is not proceeding away from the radial. In that case, the
aircraft is either moving parallel to the radial, or the aircraft is on
the "opposite" side of the navaid (Figure 6). In that case the message is:
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sx+ **8 RAD NOT INTERSECTED
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Neither case will generate an ERROR condition, but the user should carefully
analyze his Chronicle and satisfy himself that the restrictions are properly i

incorporated in the execution of the procedure. 3

We have seen that restrictions are not deleted until satisfied. If the 8
following instruction is read:

PROCEED FOR 16000 FT THEN g
TURN TO HEADING 260 ;

RESTRICTIONS b
UNTIL LAX 060 RAD
STAY BELOW 1500 FT

PROCEED FOR 20000 FT

the program may compute that the aircraft will intersect the 060 radial after
16000 ft. No message is therefore generated for the first step. After turning
it 1is, however, possible that the radial is not intersected and the aircraft is
not moving away from the radial (in the sense of the program).
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Aireraft trajectory where radial is not intersected
nor does the aircraft move away from radial

FIGURE 6.

In that case, the restriction remains in effect and the aircraft will
remain at an altitude not higher than 1500 ft. This may or may not cause an
ERROR later (e.g., when an instruction to climb to a higher altitude is given).
It 1s because of such sometimes unexpected interpraetations of a prccedure that
one should carefully check the fiight track and altitude profile generated.

Sometimes it 1s desirable to glve a set of altitude restrictions as

for instance:

CLIMB TO 3500 FT

RESTRICTIONS
FOR 20000 FT
STAY BELOW 1000 FT
FOR 40000 FT
STAY BELOW 2000 FT
FOR 60000 FT
STAY BELOW 2500 FT
76
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This is communicated to the computer by a DEPART card on which the first

restriction appears on the DEPART card itself and the subsequent two restrictions

appear on two continuation cards. The instruction field of the continuation
card is left blank. A restriction on a continuation card is appended to the
last instruction encountered and remains in effect for as many instruction
steps as required to satisfy it. If in the above example, the DEPART card had
no restriction punched in it, but three continuation cards were used (one for
each restriction), the result would have been the same. It is recommended that
restrictions are entered for increasing altitudes, bul it is not necessary to
do so. The three restricticns above could have been entered In any order.

FURTHER ERROR MESSAGES

There are many warning and error messages which may be generated in the
execution of a procedure, Some of these, referring to navaid references in
restrictions, have already been discussed. The following messages are discussed
in about the same order as they would be generated by the program.

When a navaid is referred to in a procedure, it must be defined to the
program before a FLIGHT card is read. The first time a navaid is found to be
missing, the error message:

NAVAID *** NOT KNOWN

will be printed. On subsequent execution of the departure after a different
FLIGHT card, the message will not be repeated unless the first message was:

NAVAID *** NOT KNOWN WILL OVERFLOW IF PRESENT

This message indicates that the navald was not known at the time; furthermore,
the navald directory is full and rno space can be found for the item. This means
that a navaid not used In the procedure must be deleted to make space for the
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required navaid. A listing will be printed of all navaids known to the program
the first time that this condition occurs after space has been previously
available in the directory.

The warning:

A/C GONE BEYOND ALTITUDE PROFILE AFTER ** STEPS

indicates that the aircraft has gone beyond the distance for which an altitude
profile is defined. The program will keep the aircraft iIn level flight. This
is the same action as that which occurs when the total length of a FLTTRK is
more than specified on the altitude profile. In the case of the FLTTRK, no
message 1s generated, however.

If a reference is made in an instruction of an unknown navaid, the program
will, when it reaches that instruction, print the basic error message:

NAVAID MISSING ***

This message will repeat for each FLIGHT card where 1t 1s appropriate. If an
altitude or a distance was also specified, the program will continue laying out
the flight track. In that case, the message:

(IT IS IGNORED)
is appended. If this cption is not open to the program, the word

ESSENTIAL

appears before the

NAVAID MISSING

message and the procedure is terminated.
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A warningz is printed when a radial is already past when it appears in the
instruction. If no altitude or distance is also specified, the message is an
error, and is preceded by the word ESSENTIAL:

(ESSENTIAL) ***  *** QRAD ALREADY PAST

A similar warning or error can be issued when the radial is not intersected by
the current heading of the aircraft:

(ESSENTIAL) ***  *** RAD NOT INTERSECTED

The same fixup 1s taken: 1if an altitude or distance 1s present, the radial
reference 1is ignored, else the procedure is terminated.

When an altitude restriction is issued, the aircraft must be at an altitude
equal to or lower than the restriction. If this is not the case, the program
will issue the following message, after which the procedure is terminated:

ALT. REST. **** FT ILLEGAL AFTER **** FT WHEN A/C IS AT **** FT

This means that eifher the alrcraft performance data do not meitch the
procuiure o that the procedure 1s incorrectly phrased. FErrors in coding the
cards can also cause this error, of course. Any correction will have to be
considered on an iIndividual basis, and no general rules can be given.

A somewhat different variety of the above problem is expressed by:
RESTRICTIVE ALTITUDE *** NOT FOUND IN STEP * (MAX ALT = *** FT).
This message means that the altitude mentioned in a restriction carnot be founi
in the altitude profile. This may happen, for example, when a navaid referecrcc

causes a lower altitude restriction to be extended "to infinity". One should
saretully check to see that the procedure 1s worded correctly and that tlx
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restriction chosen by the program is the desired one. The original altitude
profile of the alrcraft executing the procedure must, of course, extend to
include all altitudes referenced in the procedure.

ALTITUDE **** CANNOT BE REACHED

This message may be preceded by the word

ESSENTIAL.

The altituds in an instruction cannot be found in the altitude profile. This
may be due to an altitude restriction which is in effect "to infinity" or it
may be due to the fact that the aircraft performance data as specified in the
altitude profile do not extend to high enough altitudes. The altitude profile
shculd be expanded, the restriction changed or the procedure reworded if the
error condition 1s raised. In the case of a warning, one should carefully
check that tly: procedure was executed as intended. In that case, the phrase:

(IT IS IGNORED)

will appear indicating the decision made by the program. This message is also
appended after:

A/C IS ALREADY AT ALT. **** FT WHEN **** FT INSTRUCTION IS GIVEN

This indicates that the procedure does not match the performance characteristics
of the aircraft: the climb to altitude instruction comes too late in the procedure.
The procedure should be rephrased or it should not be followed by aircraft which
climb as fast as those causing the message. If an alternative to climbing to

the altitude exists, 1t will be taken,

When a radial is intercepted, the aircraft may overshoot the radial if the

turn radius is too large to make the turn, In that case, the aircraft will
ultimately get on course as shown in Figure 7.
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FIGURE 7. Radial Overshoot

The message corresponding to this situation is:

: A/C TURN RADIUS *#** TOO LARGE FOR INTERCEPT OF *** *** RADIAL.
’ A ** DEGREE COURSE ADJUSTMENT IS MADE

one should carefully check the runway layout plot to see what happened. Correc-
tion of the problem, if needed, can take the form of rephrasing the procedure,

changing the aircraft performance, or using a different procedure for the given
type of aircraft/mission combination.

When a preceed direct to a navaid Instruction is encountered, the progp:m
will locate the navaid with respsct to the alrcraft. The aircraft will be
wrred onto the shortest turm to reach the navaid. If the navaid is within
Lhe twrning radius of the alrcraft, the »rogram assumes that the aircraft is
already at the desired locatlon and nc further action will result.
message will uppear:

The followirys

CANNOT PROCEED DIRECT TO ** NAVAID-DIST = **** FT RADIUS = *#** FT
A/C CONTINUES ON HEADING *** DEG

one should check that the aircraft has indeed performed the procedure as desired
ad rephrase the procedure if this is not the case.

Cage e
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When the program finishes generating an altitude profile, this new

profile will now become the profile used for this aircraft/mission combination
(for the duration of the procedure only). Although the program can generate

a very complex altitude profile, it can only use the first 10 altitude/distance
pairs for the subsequent calculation. In other words: the same limitation applies
to storing a computer generated profile as applies to a user specified profile.
The entire profile will be printed by the program at the conclusion of the
procedure so that the user can see what happened. If a truncation occurs, it

will be signified by a dashed line across the profile listing. The profile will
be followed by the message:

PROFILE GENERATED EXCEEDS STORAGE AVAILABLE

and the program will keep the aircraft in level flight at the altitude specified
by the 10th entry in the profile for distances'larger than correspond to this

entry.

When a procedure is halted abnormally, the following message will appear
after the appropriate diagnostic:

PROCEDURE ABANDONED AFTER ** STEP(S)

emphasizing the fact that there remain steps in tne procedure which did not get
executed and which may well contain further errors.

The only errors which have not been discussed are those ass.clated with the
complexity of the procedure. The message printed as a result of a too complex
procedure is

PROCEDURE TOOQ COMPLEX

This message may or may not be appended with an identification of a specific
type of data. Table U assoclates the allowable complexity with the messages
printed,
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It should be mentioned that the number of distances, altitudes and
navaids means the total number of references for instructions and restrictions
combined. If a restriction and an instruction reference the same distance,
for exanmple, each will still generate a separate reference. Two references
are generated in this case since the "compiler" of the procedure will_not
check the "symbol table".

TABLE U

ALIOWABLE COMPLEXITY OF PROCEDURES

TOTAL NUMBER
I'TEM ALLOWED MESSAGE
STEPS 15 PROCEDURE TCO COMPLEX
(immediately before an
instruction)
RESTRICTIONS 15 PROCEDURE TOO COMPLEX
(immediately after the
word RESTRICTIONS)
ALTITUDES 25 PRCCEDURE TOO COMPLEX ALTITUDES
' DISTANCES 25 PROCEDURE TOO COMPLEX DISIANCES
‘ NAVAIDS 15 PROCEDURE TOO COMPLEX NAVAIDS
;
HEADINGS 15 PROCEDURE TOO COMPLEX HEADINGS

Tt should be mentioned that in general, SIDs, when translated into

flight track lengths, are much larger than the area of interest for DNL contours.
The user can save considerable computer time by not specifying those parts of a
CID which are clearly outside the range of interest. For example, consider
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CLIMB TO 2S00 FT THEN
TURN TO HEADING 160

froe

INTERCEPT NNV 050 RAD (INBOUND)
INTERCEPT MMV 158 RAD
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| If this instruction causes the aircraft to move far away, as shown in Figure 8 ’
a great amount of unnecessary calculation is performed. It would be more

s advantageous to specify

P

i PROCEED FOR 60000 FT

instead of the two (strictly speaking) unnecessary further instructions.

\%, 60000 L

~
,‘/

| 0
Wt ’T&

| FIGURE 8. Example of Excessively Long Flighttra:k in a Procedure
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; This saves time in that less geometric work has to be done, but also a considerable
saving in computer time is realized in computing the grid. A factor of 2 to §
gain in executlon speed may be obtained when the procedure is limited to only

those steps which are in the immediate vicinity of the airfield. The immediate
vicinity is considered to be a radius of approximately 8 miles around the airport.
As an ald in assessing after a checkout run how much of a procedure can be

deleted, a listing of total distance covered is provided following each FLIGHT
entry in the Chronicle.
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The DEPART statement constitutes a very powerful method of entering
flight tracks into the computer. It is, however, at the same time capable
of creating much more data then is necessary or desirable. Only experience
on the part of the user will show him what amount of detail forms the compromise
between minimizing computer time and retaining all necessary features.

USING DEPART FOR VFR OPERATIONS

There is one item which should be pointed out. Although the DEPART
statement is worded in such a way that an instrument departure is implied
(IFR), the same method can be used to enter VFR instructions. To do this,
one introduces what might be called "pseudo-navaids".

. . When a pilot's instruction is "ciimb to 1500 ft. then proceed to the

o power plant", this 1s essentially the same as climbing to an altitude and then

] ; ' proceeding direct to a navaid. In the one case, the navaild location is determined
by looking on an instrument, in the other, by looking out of the window. The
resulting flight path is not different and one may well use a factory or other
landmark as a "navaid" for a VFR clearance.

e P AT vl

. Radial refererces may also be used. For instance, a "navaid" and "radial"

= may be sclected to closely correspond to the location of a major highway, etc.
? j A clearance containing a directive "cross the interstate at or below 2500 ft" E
k- : can then become a restriction: ;

UNTIL I-?0 2b0 RAD
STAY BELOW 2500 FT

where the 260 radial of a fict.tious navaid I-70 corresponds to the section of
freeway where the aircraft will cross (Figure 9).
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The user can, with the above suggestions, readily make up a large
variety of VFR "procedures". Since these procedures are "invented" by the user,
they must be thoroughly checked. For published SIDs, at least the user has a
fair amount of confidence that the procedure makes sense for alrcraft of certain
performance characteristics. When a pseudo-procedure is used, the user must
check the appropriateness of the instruction for the aireraft as well as the
validity of the instructions. Nonetheless, the user is encouraged to gain
experience in formulating VFR procedures in terms of the DEPART statement,
since 1t 1s a valuable tool in modeling airfields. The only limitations are
the allowable instruction set and the imagination of the user.

THE GENERATION OF AN ALTITUDE PROFILE

When a procedure 1is specifled, the program will generate a new altitude
profile for each alrcraft/mission combination as it 1s required. The new profile
may be identical to the original profile, but it may be very different.

The reading of a FLIGHT card will Initiate a search for the proper
altitude profile. If this flight is taking place on a flight path specified by
a procedure, the program will generate a new altitude profile. The new profile
is generated "along with the aircraft movements." That part of the profile
which corresponds to distances from start of takeoff roll less than or equal

to the distance flown by the aircraft is frozen. The profile beyond the
current alrcraflt position can be altered.

The new profile starts off with one point specified: at distance zero
the alrcraft is on the ground. The following steps are repeated for as many
instructions as are In the procedure. (See Figure 10).

1, The current altitude is located in the original profile and the
corresponding distance 1s found.

[\

The cwrrent distance from start of takeof! roll is located in
the new profile,
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3. The new profile is cut at the point where the alrcraft is at this
moment. Distances larger than the currént position are dropped.

b, The "stretch" of the old profile is computed. The stretch is the
difference between the distance actually flown minus the distance
which the aircraft would have flown to get to the same altitude
using the original altitude profile.

5. The part of the original altitude profile which contains altitudes
larger than the current aircraft altitude is spliced behind the
truncated new profile. (The proper amount of stretch is introduced
along the distance axis.)

6. Altitude restrictions which are currently in effect are located.
Each altitude 1s located in the new profile. The amount of stretch
which must now be used to expand the new profile is computed.

If the stretch 1s zero or negative, the altitude profile will
automatically satisfy the restriction. If the stretch is

positive, the alrcraft after reaching the altitude, will be kept
level at that altitude for the distance given by the stretch.

All points further along the profile are extended by the same amount.

The reason that the altitude restrictions for polnts beyond the current
aircraft position are recomputed every time is related to the fact that radial
references may occur., If one occurs, the distance along the flight track where
a radial is intersected depends on the aircraft heading. If during an instruction
the aircraft heading changes, the distance to the radial may vary. The altitude
restriction therefore may manifest itself in a different way each time the aircraft
heading changes.

SAMPLE PROCEDURE

The Lewls Three Departure (Figure 11 ) can be used as an example of
alrcraft operations. The alrcraft must tum 1 NM beyond the runway. Since the
runway itself is 11000 ft., this distance is 17000 ft. The aircraft then tums

to a heading of 150 and Intercepts the FLM 010 radial. There are then three options:
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LEWIS THREE DEPARTURE FALCON AFB
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FIGURE 11. LEWIS THREE DEPARTURE




1. Molehill Transition:
‘Intercept and proceed inbound along the LLS-078 radial.

2. Island Transition:
Intercept and proceed inbound along the MRI-061 radial.

3. Westchester Transition:
Proceed outbound along the FLM~088 radial.

When one locates FLM on the map, we see that it 1s well below the lower
edge of the square of interest. Therefore, the Island and Westchester transitions
can be ignored since they do not contribute tc the DNL values but would take

considerable computer time.

The Molehill transition takes place over the grid of interest and should
therefore be considered. Since the LLS VORTAC is 46 miles away, there is no
need to consider all 46 miles of flight track. It would be more appropriate
to limit the flight track to about 10 miles.

We se2 that we are therefore ieft with two procedures. The first defines
the flight track for the Molehill transition, the other reflects the other two
independent departure procedures. The Molehill transition becomes:

PROCEED FOR 17000 FT THEN

TURN TO HEADING 150

INTERCEPT FLM 010 RAD (INBOUND)
INTERCEPT LLS 078 RAD (INBOUND)
PROCEED FOR 60000 FT
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The other two are:

PROCEED FOR 17000 FT THEN
TURN TO HEADING 150
INTERCEPT FLM 010 RAD  (INBOUND) ¥
PROCEED DIRECT TO NAVAID FLM J%
I

It is fairly clear that these procedures will generate a considerably gg
longer flight track than is strictly necessary. This 1s one of the things which %
will show up in a DATASCREEN run when actual distances can be found. It may be lg
desirable to review the DATASCREEN listing and delete procedure steps after %i
checking the listing the light track for all aircraft following the procedure. Ez
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DEVICE KEYWORD

/" DEVICH ac CALQOMP |\

PRI Y £ SN U 17 S e*; ...... NLI ...... 3$s ...... LT8R STS ...... (Y- 3 WL . WS, g0

+++ SET PLOTTER PAPER WIDTH 25.0 INCH

Colums

1- 6 DEVICE keyword

7 - 14 Specify the plotter paper width
71 - 78 Specify the proper device type

The type of graphlc device used during a DATASCREEN run can be selected
with a DEVICE card. The proper device type is punched intc columes 71-78.
One may specify, starting in Column 71: CALCOMP, SCL020, FILMPLOT or BOTH.
The SCH0020 and FILMPLOT parameters are synonymous. This selection determines
the device for output from GRAPH cards. The DEVICE card is primarily intended
for use with the GRAPH cards. When no DEVICE is specified on a CHKPLT card,
however, the information used on the last DEVICE card, if one was present,
will be used.

The capability has the advantage of allowing one to make altitude and
exposure plots on, for example, microfilm while at the same time making a full

size copy of the checkout maps on the CAICOMP to be sent to the base for approval.

This particular case would result from:

DEVICE FILMPLOT
GRAPH 20 TOGETHER
GRAPH 6 COLLECT
CHKPLT 301

CHKPLT 302

The resulting film strip would then contain a complete file of all graphics for

this job.
QU
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DMPGRD KEYWORD
1/ PRINTED GRID DUMP

MPGRD 19 PRNT

Y R M5 ... zTa ...... me ...... - T TRV (11 JPR % 3 R 1. JUNE N T .7Tm

+++ DUMP GRID TO UNIT 15 PRINTABLE SAVED DUMP *** ON UNIT 15

Colums

l1- 6 DMPGRD Keyword

7 - 14 Specify a legal unit
71 - T4 PRNT code for a printed listing

One way to obtain a picture of the status of the grid is to get a
printed listing. For a printed listing, the characters PRNT must appear
in Colums 71 - 74 of the DMPGRD card. The listing obtained is in a very
special format: rather than being merely a listing of the numbers, the
"print dump" can be made into a map.

The spacing . the printer is such that the decimal points of all rume
bers have 1/2-inch separation along the print line (for 0.1" character widtili)
and a 1/2-inch separation is maintained between successive lines (for 6
lines per inch printer spacing). Vith a grid spacing of 1000', this corres-
ponds therefore to a 1" = 2000' scale map of the grid.

bl

The resulting printout allows 5 characters per grid point. Each page
will contain 25 points in the X direction (across the width of the page)
and 20 in the Y-direction (down the length of the page). This fits

95




© e e e ot

PP

N PR

e P Y AN S

PP

L SR e Tyt e’ e 7

comfortably on standard 11 X 14 computer paper. The printout is then such
that a strip from the top to the bottom of the grid is printed on five
successive pages; this is followed by the next strip to the right, etc.,
(Figure 12).

Page 1 Page 6 Page 11 Page 16

Pape 2

Page 3

FIGURE 12. ORDER OF PAGES IN GRID DUMP

If reasonable care is exercised in splicing the printout together to keep
the distance of the decimal points of rows and columns to a 1/2-inch between
successive sheets, the resulting "dieital map" map be used to plot DNL (CNEL,
NEF, etc.) contours by hand. This requires interpolation between neighboring
points. In this way, a first estimate can quite easily be obtained. More
accurate contouring can be done by hand, but this becomes quite rapidly time
consuming.

The printed grid 1is useful when there 1s interest in DNL (CNEL, NEF, etc.)
gradients on the ground or when one is interested in DNL (CNEL, NEF, etc.) values
at locations other than the contours which a computer may have plotted.

Another use is in planning studies where the influence of a procedural change
on the exposure of a limited area on the ground 1s to be evaiuated. In that
case, one can compare the printout sheets obtained from several runs which
contain the area of interest., Contours can then be machine plotted for only
those cases which seem most promising after a preliminary inspection of the
printed values.
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The UNIT field specifies the logical unit onto which the grid dump is
written. It is the responsibility of the user to see to it that the logical
unit selected is assigned to a physical device, and that it is capable of
receiving the deslred form of output. Since the program is machine independent
and written in FORTRAN IV, the program cannot check if a device has been
assigned to a logical unit.

Table 5 shows which UNIT specifications are legal and which fixups are

! taken if an illegal unit 1s specified.
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TABLE 5

PRINTED GRID UNIT ASSIGNMENT

UNIT Dump Is Warning
Specified Written To Unit Issued
Blank 6 NO
0 6 NO
1-5 6 YES
6# 6 NO
7-11 6 YES
12-99 as assigned*# NO

>99 6 YES

* Since Unit 6 is a file speclally formatted
to 84 columns maximum width, a dump there
will be printed on 35 pages rather than on
20 pages of 125 columns. These pages are 15
grid values in X wide, except for the last 5
pages which contain only 10 columns.

¥¥For up to 10 logical units referenced, the
program will maintain status information. If
the unlit chosen was used previously for a bi-
nary dump, however, a WARNING 1s issued and
the dump is printed on Unit 6.
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2/ MAGNETIC TAPE DUMP (BINARY)

( DMPGRD T N\

[ PSR ¥ b M5 « o s o v o ef: ...... 3+1 ...... JFQ ...... LT T SWS . . v e [T 3 WPL . WS, .7+ﬂlo

+++ DUMP GRID TO UNIT 1% SAVED DUMP *** ON UNIT 1%
Columms
l1- 6 DMPGRD Keyword
7 - 14 Unit number where grid is to be stored or retrieved.

This number should be 12, 13 or 14 and should
correspond to the unit (if binary dumps were made)
specified in the basellne Chronicle. NOTE: Do not
use Unit 15 - this is for printed output only!

If it is desirable to save the cwrrent status of the grid for later use
by the computer, il can be stored on an external medium such as magnetic tape
or any other avallable serial storage medium. Colums 71-74 of the DMPGRD card ;
should be left blank. The information written on such an external medium is
not useful for purposes other than use by NOISEMAP., Again, the loglcal unit
on which one writes a dump must be assigned by the user to the desired device
and be capable of recelving binary data. Unit assignment is as follows:

RO IR TR T
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BINARY DUMP UNIT ASSIGNMENT L
UNIT Dump 1s Warning
Specified Written to Unit Issued
3 Blank 10 NO
- 1-9 10 YES
- 10 10 NO
E- 11 10 YES
k- 1, 12 -99 As Assigned¥ NO
‘ ‘ | >99 10 YES
?“ % ¥For the first 10 logical units referenced, the program will maintain status %
b inforvation. If the unit chosrn was used previously for a printed dump, ‘
jf however, a WARNING is issued and the dump 1is written on logical unit 10.
A dump cannot be written to a logical unit with a number of 100 cr
larger since FORTRAN cannot handle logical unit numbers higher than 99. !
Also, all logical units from 1 through 1l are reserved since they may be i

used internally by the program or are used by GPCP,

If an attempt is made by the user to write onto any file other than
in the user assignable class, a message appears to indicate the unit chosen
by the program:

MANIFULATION WITH ILLEGAL FILE SAVED DUMP *** ON UNIT 10

MANIPULATION WITH ILLEGAL FILE

The last message appears when the dump is written in the Chronicle. Since the
program skips to the top of the next page and starts printing the dump, no
further message is given. The message may also appear if a read reference is

made to a dump less than 1.




A binary dump is primarily useful when it is desirable to preserve the
current status of a grid for further processing at a later time.

If a DMPGRD card references a file which has not yet been referenced,
the program will print the message:

PROGRAM CATALOGED FILE AND SAVED DUMP 1 ON UNIT ***

indicating that the file status indicator has been set by the program. In
the "noproc” and "nogo" mode, the word SAVED 1s replaced by RESERVED, A
maximum of 10 external files may be referenced by NOISEMAP., If more than
10 files are referenced, the message:

FILE CATALOG FULL

is printed. In that case, a binary dump will cause an error and a dump to
Unit 10, and a formatted dump is diverted to the Chronicle after a warning.

Unit 10 serves NOISEMAP as a "safety device"., If it i1s desirable to
preserve the status of the grid in binary form and other avenues are not
clearly avallable to the program, the program will write to Unit 10. It is
recommended that Unit 10 always be assigned when the program is in the "proces"

mode since the program will on occasion initiate a dump to Unit 10 "ou its own".

The user may write on Unit 10, but camnnt read this information back during the
same run in which it was written. This is done as a protection since the dump
number on Unit 10 is not a priori known.

A dump initiated by a DMPGRD card with the unit field unspecified will
cause the dump to be written on Unit 10. Dunps on Unit 10 cannot be read back
during the same run that they were written. If the user has no need for the
information dumped during the remainder of the job, the use of a blank DMPURD
card will avoid using more tapes than strictly necessary.
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From our previous discussion, it is clear that there is a fundamental
difference between a binary and printed dump. In fact, the program will not
allow the user to mix both types of output on one logical unit. The program
will keep a record of the first 10 legal 1pgical units accessed. This record
contains formatted/binary status informatio, the current position of the tape
(for binary) and the total number of dumps on this logical unit. If more than
10 units are referenced, this status record cannot be kept and an error will

result.

The two formats of writing data are incompatible. The computer can read
a binary tape, but formatted data cannot under any circumstance be read. On
some computer systems, it 1is possible to equivalence two logical units. This
~hld mever be done for any binary files referenced by NOISEMAP. When a dump
is written, the program maintains a count of the dumps to this unit. It is
possible to access any one of these during a run provided it was written on a
legal unit (12-99). If, for instance, 6 dumps were written onto tape 14, one
may then proceed to read dump 4 and after some further processing write a new
dump on unit 14, What happens in such a sequence of events? The program will
rewind the tape, space over the first 3 dumps and read the fourth one. When a
new dump is to be written, the program will space over the next two dumps
before writing. If unit 14 -as equivalenced with another unit, the Cump counts
in NOISEMAP would be erroneous. The virong file could have been read and
information beyond the 6th physical dump would be overwritten. In any event,
the termination procedure will endfile and rewind each logical unit used for
output. The already endfiled and rewound file would then be endfiled again
at its loadpoint and all information lost.

NOISEMAP writes an encoded header on each dump taken. An end-of-information
record is also present at the end of each binary file which was terminated by
NOISEMAP. An attempt to mix binary and formatted data will therefore make the
tape unreadable tc NCISEMAP., Since NOISEMAP is written entirely in FORTRAN IV,
the resulting error message may be a system error rather than a NOISEMAF
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message. The action will be dependent on the FORIRAN implementation. NOISEMAP
will, in the absence of any system error, print the message:

ILLEGAL TAPE HEADER

followed by a dump of information read by the program. The .nic will remain
inaccessible for the remainder of the alrfield considered. When a new airfield
is started, the file status will usually* be changed to "input only". Any
attempt to get by the bad header will, however, result in the illegal tape

header error as before.

This message may also appear after a DMPGRD statement if the unit to
be written on was previously used for input only.

* If an illegal header appears in a file cn which the program has already
written, the file remains blocked throughout the remainder of the run,
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DNL KEYWORD

+++ JET PROGRAM CALCULATION MODE FROM # DNL TO # LDN'#

THE FOLLOWING FORMULA IS USED

FLIGHTS ~ DNL = SEL + 10 LOG (NDAY + 10.00 NNIGHT) - 49.%0
RUNUPS = = AL 4+ 10 LOG (NDAY + 10.00 NNIGHT) = %9.4%0
GRIDWALK CUTOFF IS 25.0 DNL (31b MARGINAL ADDITIONS SUM TO 50.0)

Columns
l1- 3 DNL Keyword
7 - 14 Specify grid walk cutoff

With the DNL card, the NOISEMAP computer program will calculate day-night
average levels. This is the default condition.

'The program contains an internal grid walk cutoff to limit the computation
to only those areas where a significant contribution 1s expected. The 35 DNL
value, which 1s the program default, is sultable for most jet applications. For
very low level contours or no jet operations, it may be advisable to change this
limit. The desired value can be communicated to the program in the first data
field of the DNI: (or NEF) card.

If the NOISEMAP program has previously been set to NEF, a DNL card will
have the followlng effect:
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+++ SET PROGRAM CALCULATION MODE FROM "NEF" TO "DNL"
DEPNL DELETED
EPNL DELETED
PNLT DELETED
APPROPRIATE DATA KEYWORDS ARE
SEL XSEL LSEL
DSEL XDSEL  LDSEL
AL XAL LAL
THE FOLLOWING FORMULA IS USED
FLIGHTS =~ DNL =SEL + 10 LOG (NDAY + 1G.00 NNIGHT) =~ %9.%0
RUNUPS - <AL + 10 LOG (NDAY + 10.00 NNIHGT) -~ 49.%0

The term Ldn is in wide use in place of DNL. The program can therefcre
recognize LDN as well as DNL. Similarly, the program has no preference for the

order in which tone correction (T) and runup weighting (W) are specified. Tais
glves rise to the synonyms listed .

Synonymous Selection Keywords

Keyword Synonyms Meaning

A. DNL LDN Day-Night Average lLevel

B. DNLW LDNW DNL with 10 dB weighting
of runup noise

C. DNLT LDNT DNL using tone corrected
noise data

D. DNLTW DNLWT', LDNTW, LDNWT DNL with botl options
Band C
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{ ; DNLT KEYWORD

/UNLT zﬂ

TS | IR [ | PRIt LR 3&1 ...... 3lﬂ ...... LT* % R SHS . . ... [T. 3 R WL . S . L aghreans

With the DNLT card, NOXSEMAP will calculate day-night average levels
using tone corrected noise data (SELT and ALT).
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DNLTW ‘(EYWORD

/" DNLTW

With the DNLT card, NOISEMAP will calculate day-night average levels using
tone corrected noise data (SELT and *ALT) and will also apply a 10 dB runup noise
penalty.

107

1 g



T e i T R b S e o N - AP TN S RCGNINT X o
e Ak (oS3 i 0 .y -y RE: -
S gt A X e S AL g o e e i A L -

DNLW KEYWORD

/ DNLW N\

o eoabf?7enunns s ... .zT; ...... 3%1 ...... 3(131 ...... WY . e SH55 . . ... ... .. L TR S TR " TP

With the DNLW card, NOISEMAP will calculate day-night average levels
assessing a 10 dB runup noise panalty.
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DSEL KEYWORD

/

| 1oo0{  -0.9

//DSEL | 03100

+++ DELTA-SEL  PROFILE
TRACK DIST REL POWER (DB)

1 2. 4000 2.4 11lpog 0.0F-% [STD \

N I R 1 L R 2*3 ...... 1+ - P EL <L L1 [ 3 I [T, T R ) S L AR [ 17T

T RPN

NAME = 31001 F-% STD

0. FT
%000. FT
11000. FT
16000. FT

Columns
1- 6
7 - 14

15 - 22
23 - 70

71 - 78
79 - 80

2.2
2.b
0.0
-7

DSEL Keyword

Delta--SEL profile identification number corresponding
to that on the preceding TODSCR or LNDSCR card.

Blank field

Cumulative track distance and delta correction pairs.
Entry in Colums 23-30 will be zero (0). for either
landing or takeoff delta corrections and the
corresponding entry in Cols. 31-38 will be for the
delta correction at the start of takeoff roll for
takeoffs or the delta correction over the threshold
for landings. Additional paired entries are used to
describe the delta correction profile. Continuation
cards are used as necessary.

Same identification as shown on TODSCR or' INDSCR card.
If additional card needed, enter an asterisk (¥) in
Col. 80.
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The purpose of the Delta-SEL profile is to introduce changes in the
alrcraft noise output as 1t proceeds through the course of its flight.
Frequently, an offset or delta must be added to the SEL profile to account

for engine power and speed changes. All profiles (whether for takeoffs or
landings) are concelved to start at the rurway threshold and to head away from
the alrfield. The profile is constructed by defining a sequence of (track
distance, offset) coordinate pairs. This sequence of coordinates is used by
the program to determine the offset level at any point along the flighttrack.
Flgure 13 shows an illustration of a simple Delta~SEL profile. The program makes
no distinction between profiles used for takeoffs and those used for landings.
Only the flight descriptor (takeoff or landing) which uses the profile
determines whether the profile 1s used for a takeoff or for a landing, and the
two are not mutually exclusive. Although takeoff adjustments are generally
numerically different from landing adjustments, the program does not attach

a takeoff or landing label to a profile. The first coordinate point (which
has a track distance of zero) will be aligned with the takeoff threshold for
takeoffs and with the landing threshold for landings.

Data field one contains the numeric name of the profile. This number
may be any nonzero, positive integer. If a negative number is used, the
program will automatically convert it to positive. If zero is used, the
following warning message will be printed:

ILLEGAL NAME

The nurber may be up to 8 digits long. The name must be unique among all
entries in this data set. If it is not unique, the 0ld profile of the same

name will be lost.

Data field two is not used. Therefore, leave this field blank. Starting
with data field three, the coordinates are entered. Data fields three and four
contain the first coordinate pair (track distance and offset, respectively).
Succeeding coordinate pairs are entered in data fields five and six, and seven
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TYPICAL TAKEOFF

DistO

Coordinate Sequence
Track
Distance Delta
0 5.0 10
4000 0.0
10000 0.0 53
175000 5.0 =
(4]
0 o
el
-5 ,“Ock“ce

_—""| 10000

11000

/ ! 150000

0

Coordinate Seguence

Track
Distance

Delta
5.0

ooum
oo

TYPICAL LANDING
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and eight. If more than three coordinates are to be entered, continuation cards
%;;: 1 may be used. Each continuation card must have the keyword field left blank

o and an asterisk (*) in Colum 80. Four coordinate pairs may be entered on each
continuation card, starting with data field one.

The distance coordinate may be in either feet or in meters. However, be
certain that the correct UNITS specification 1s in effect. The offset coordinate
is always in decibels. There are only four restrictions on the coordinates.
First, the track distance of the first coordinate must be zero. If it is not,
the following warning message will be printed:

INITIAL TRACK DIST NOT ZERO

oecund, all track distances must be positive numbers (with or without decimal
points) and must be ascending in value. If they are not, the following warning
message will be printed:

TRACK DISTANCE(S) NOT POSITIVE OR NOT ASCENDING

Third, the number of coordinate pairs must be at least two, but not more than
ten. If the number of pairs does not fall in this range, the following warning
mes;sage will be printed:

NUMBER OF COORDINATES RESTRICTED 2 TO 10
Fourth, the amount of offset may be positive, negative, or zero. However, the

value (which may appear with or without a decimal point) is restricted to plus
or minus 200 dB. If the value is outside of this range, the comment:

*OUT OF RANGE®*

will be printed next to each offending coordinate, and the following warning
message will also be printed:

REL POWER OUT OF RANGE
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ECHO KEYWORD

//ECHO N\

SRS | 5. ... @I ... me ...... 3Lq ...... LT T R SHS . . ... uia ...... 0L . WS, .;{vm

+++ EXPANSION OF NOISE LEVEL PROFILES RESTORED

Chronicle listing of standard noise profile 031031 with "ECHO" card would
appear as:

+++ FLIGHT NOISE LEVEL PROFILE (SEL ) NAME= 31031 F-4 b
COMMENT D31031A0 OMEGA 6.6 Ob JAN ?b F-% 1000 FT 300 KTS 59 F 7?0 PCT

COMMENT 031031AD TURBOJET SPEED BRAKE OUT ,
COMMENT 031031A0 TAKEOFF POWER 100% RPM 3
INTEG. #A#-WEIGHTED NOISE LEVEL ﬁ
DISF GRND-TO-GRND ~ AIR-TO-GRND
! 200. FT 122.7 127.7
| 250. FT 121.1 126.1
315. FT 119.3 124.3
400. FT 117.5 122.5
, 500. FT 115.7 120.7
; 630. FT 113.9 118.5
‘ 800. FT 112.1 117.1
1000. FT 110.3 115.3
1250. FT 108.5 113.5
1600. FT 106.7 111.7
2000. FT 104.8 109.9
2500. FT 102.8 107.9
3150. FT 100.6 105.8
+000. FT 98.1 103.6 ‘
5000. FT 95.1 101.2 ;
5300. FT 92.8 98.k i
8000. FT 83.5 95.7 ;
10000. FT 8%.9 92.5 \
, 12500. FT 80.9 89.0 :
i 16000 FT 76.2 85.2
Ci 20000. FT 70.9 8l.1
b 25000. FT b%.9 7.7
%
iw
» 113 |
A
i




Version 3.4 will not echo back the values on SEL cards. A heading is
provided and embedded comment cards! are listed to identify the profiles.
The actual values can be princed as in earlier versions by inserting a
card with keyword ECHO. A NNECHO cara will stop the listing of the profiles.

! Comment cards are embedded in the profiles on the standard noise library.
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END KEYWORD

CYEN

FEPETY R IC (TP .e*; ...... 3%1 ...... 34;« ...... [Tt % 3 TR [%. S I (7 JERERT TR TTT)

The END card forms the last card In a data deck. It causes the termination
of the current airfield much the same as the AIRFLD card does. In addition, the
END card causes the proper end-of-information records to be written on all user
'1les. 1In the case of the plot file for GPCP, all appropriate control cards to
terminate a GPCP run will be written on units 8 and 11 if any PLOT cards were
encountered during the run,

All binary files with "input ornly" status are rewound. All files open for
"read and write" receive an end-of-information record readable by the prosram
before being rewound. This record 1s always written if the tape was write
accessible and referenced during "proces" mode. Even if' an old end record was
present, it wlll be overwritten with a new one. Tie entire file status catalog
is printed in the Chronicle. If desired, one can tear this section off the
main listing and keep it with the reels of tape for later reference.

Only one error can occur due to reading an END card. This happens
when the END card is encountered before an AIRFLD card was read. In this
unlikely event the message will be:

END CARD ENCOUNTERED DURING INI{TALIZATION

As in all cases where an error occurs, the progrem will terminate abnormally
during initialization.
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At the conclusion of an airfield, the program prints a summary of
error and warning messages. This summary consists of a iisting of the page
numbers cn which errors and warnings occurred during this airfield. If none
occurred in a category, the word NONE will be printed. The program can keep
track of up to 56 pages with errors and up to 200 pages with warnings. An
example of a typical error sumarv is shown in Figure 1d.

FALCON AIR FORCE BASE - SUNNYVALLEY., CALIFORNIA PAGE 176

ST S P D G0 e S N kP S U R G S S TP G Gu S N G G S D T IR U TG S W S WD THD G GU B G D I I G2 SO G ES WD Gl TN D I Ve KUY G L W B P S BB G4 TS D SU SS UB US G B o

ERROR STATISTICS

FATAL ERRORS =~ OCCUR ON PAGE(S)
8 78 166

WARNING MESSAGES - OCCUR ON PAGE(S)
14 bb 89 12t 172

FIGURE 14. TYPICAL ERROR SUMMARY
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If the program found errors or warnings on more pages than it could
keep track of, the error count beyond the last page numter which could be

stored will be printed as signified by the following message appended to the
listing:

AND IN **** MORE INSTANCES AFTER PAGE ****

Errors which occurred during the initialization procedure cause the program
to stop execution with the message:

EXECUTION TERMINATED DUE TO INITIALIZATION ERRORS

O
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ERRORS KEYWORD

/EQRORS OFF \
| N LR S .2 2By ¢ o v v e Jll ...... )Lﬂ ...... AT T [} J (Y. % I MWL . WS L P
Columns
1-6 Errors
71 - 73 OF¥/ON

Errors due to mlssing nolse or performance data can be suppressed. The
ERRORS keyword is used with the word OFF. To restore the usual NOISEMAP error
messages the ERRORS keyword with the word ON 1s used.

The missing data error code, described in the last paragraph, will always
be listed.

It is often desirable to produce a flight track or runup map without
supplying all data necessary for NOISEMAP processing, DATASCREEN will accept
such decks and attempt to process them. When descriptors are missing, the
progran will recognize the aircraft numbers present in the standard military
and clvil duta file and print the text accordingly. If a non-standard aircraft
number is found for which no descriptor is present, the program will iist this
as NOT DEF. All such "not defined" aircraft are listed together in the summary
as "the NOT aircraft". Note that the profiles produced by the GRAPH card
are nov valid if data is missing. In many cases, the program will recognize
thls condition and suppress the plot.
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ERRORS OFF
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...... WL . LS L a0

FLIGHT OPERATIONS - TRACK 24=L
A/C  NO MISSION - 0?0l-2200 2201-0700

+++ Falt 34 2 8.000 2.000 AO0BOCODO

The usual NOISEMAP error messages for missing data can be suppressed by
use of the ERRORS keyword. Starting in Column 71, one wmay punch OFF in the
ERRORS card to suppress the error messages, or ON to continue listing them.
Only error messages pertaining to missing nolse or performance data are
suppressed, all other errors are still listed, Whether or not errors are
ON or OFF, DATASCREEN will always list a data code next to the operations
card. This code .11 be listed in the space where NOISEMAP prints execu.ion
time.

The letter A in the code means a descriptor missing, the letter B indicates
a missing altitude profile, a C is used for missing A6 profiles while for each
subflight for which no noise level profile exists, the program prints a D.
The letter 1s followed by a number which has the following meaning. A zero
means that the profile itself was not specified on the descriptor card. A one
indicates that a space 1is available for tne profile. A three means that the
program has already 1ssued an earlier message with a (1) code. A four means
that there is no space available for the profile, even if it were specificd.
The DATASCREEN error swmary will list the total number of times cach letter
code was printed.
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+++ EXPANSION OF DEPARTURE PROCEDURE SUPPRESSED

Version 3.4 does not expand the departure procedures after every
FLIGHT card. This capabllity is useful, however, and can be started using
uie XPAND keyword. As always, the NOEXPA card will stop the expansion
process. Departure procedures which upon expansion contain errors will
always be listed.
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FLIGHT KEYWORD

T Iy e

+++ F-100
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AIRCRAFT NO. 99 MISSION NO. = 88
OPERATIONS - DAY 10.000 . NIGHT .000
Colums
1- 6 FLIGHT Keyword
7 - 14 Adircraft identification number. Must agree with
alreraft identification number of a preceding
TODSCR or INDSCR card.
15 - 22 Mission number. Must agree with the mission number
on a preceding TODSCR or LNDSCR card.
1-38 Number operations on flight track for specified
aircraft/mission during daytime (0700-2200).
39 - 46 Number operations on flight track for specified
aircraft/mission during nighttime (2200-0700)
71 - 78 Use same identification as on TODSCR or LNDSCR cards.

341 ...... 3+Q ...... AL S¥S . ... 1. S I W . LS . w0
H

1 g Flogoid )

NOTE: Data field 3 is left blank. However, if the
user wants to calculate CNEL contours, data field 3
(colums 23~30) would have number operations on
flight track for specified aircraft mission during
daytime (0700-1900), colums 31-38 number operations
during evening time (1900-2200) and columns 39-46
number operations during nighttime (2200-0700).
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The FLIGHT card is the action card - the one which causes the aircraft
to be operated on the flight track using the specified altitude, SEL and
delta-SEL profiles. It contains the number of daily operations for the specified
aircraft and identification for referencing purposes.

The card will cause the flight descriptor data set to be searched for this
particular aircraft/mission number. If the combination is found, the associated
data are made accessible to the program and the text descriptor will be printed.
If the entry does not exist, the program will instead print
INVALID

™ ~ total number of operattons specified on the card must be larger than
zero. Neither daytime nor nighttime operations may, of course, be negative.

In any of these events, the following warning appears:

WEIGHTED OPERATIONS ***_ *** T||EGAL NO COMPUTATION FOR THIS FLIGHT

The program may issue the following mostly self-explanatory warnings and errors:
AIRCRAFT NUMBER SPECIFIED ON THE FLIGHT CARD IS NOT PRESENT IN THE DIRECTORY
ALTITUDE PROFILE NO. ***** SPECIFIED IN FLIGHT DESCRIPTOR HAS NOT BEEN ENTERED

POWER LEVEL PROFILE NO. **** SPECIFIED IN FLIGHT DESCRIPTOR HAS NOT BEEN ENTERED

INTEGRATED NOISE LEVEL PROFILE NO. ***** SPECIFIED IN FLIGHT DESCRIPTOR
HAS NOT BEEN ENTERED

AIRCRAFT IS STILL ON THE GROUND AT THE END OF THE RUNWAY

DISTANCt COVERED BY SUBFLIGHTS IS LESS THAN THE TOTAL FLIGHT TRACK

AIRCRAFT IS NOT AIRBORNE AT THE START OF TURN
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In the preceding, the "power level profile " is a delta SEL profile, the )
"integrated noise level profile" an SEL profile. In the last error, the
implication is that the turm is the first one in the flight track.

Sometimes DATASCREEN runs are made with incomplete data sets. To avoid
excessive errors messages when a flight card is encountered, the error messages
associated with missing data can be suppressed with an ERRORS card.
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FLTTRK KEYWORD
/FLTTRK] #2000 180060 -0 30000 TKOFD3-Al "\
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+++ TAKE-OFFS FLIGHT TRACK 03-A
PROCEED 42000 FT
TURN LEFT 70 DEG WITH 1 8000 FT RADIUS
PROCEED 30000 FT
Columns
1- 6 FLTTRK Keyword
7-170 Eight data fields containing up to four radius and

71 - T4

angle pairs. The first entry of each pair is a

turn radius or a straight line distance. The second
entry of each pair is an angle in degrees or zero
for a straight line segment. Cumulative length of
segments should be between 200,000 and 400,000 feet
for departure and arrival tracks to assure closure

of noise contours for noisler slow climbing alrcraft.

Cumulative length for closed loop tracks is the total
distance around the track.

Must be either TKOF for flight tracks beginning with
a takeoff or LAND for flight tracks beginning with
landings.
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75 - 78 Flight track identifier. Use runway identifier
plus alphabetic flight track ldentifier. tional
COMMENT cards may be used preceeding each FLTIRK
card to further identify these tracks.

8C Continuation indicator. Enter an asterisk (¥) in
Column 80 if additional line or arc segments are
required to describe the flight track; otherwise
leave blank.

FLTTRK continuation cards:
7 - 80 are the same as for the FLTTRK card. Note: only
Cols. 1-6 in FLTTRK continuation cards are blank.

The FILXTRK card is used to describe the path over the ground flown by
individual aircraft. It may be used by more than one aircraft, and in the
sequence of card processing, it will apply to all flights which follow until
another FLTTRK, a RUNWAY, a RNPPAD, an AIRFLD or an END card is encountered.

A straight flight track is entered by coding the length of the straight
line segment in the RADIUS field. The ANGLE field 1s to be left blank. The
first segment specified must be a straight line segment. The error

FLIGHT TRACK DOES NOT START WITH A LINE SEGMENT

will be printed in the chronicle if this is not done.

A curved track requires an entry in ANGLE as well as the RADIUS field.
The RADIUS field describes the radius of the turn. The ANGLE field describes
the angle over which the turn must be made. Righthand turns are coded by using
a positive vaiue for the angle; a lefthand turn requires a negative entry in
the ANGLE field. If the angles specified exceeds 360 degrees, a warning will
be printed:

ANGLE SPECIFIED ON FLTTRK CARD IS GREATER THAN 360 DEGREES
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The flight track on a FLTIRK card is either a takeoff or a landing. The
program must be told which type a given track is. This is accomplished by
entering in Colums 71-74 the four characters TKOF for a takeoff or LAND for a
landing. To correlate a printout early with a flight track map, one may put
some identifier in Colums 75~78. This identifier will print in the Chronicle
but it will not appear on any plot generated by the program.

The program allows a user to input up to 25 segments in a flight track.
If more complex flight tracks are entered, the error:

TOO MANY SEGMENTS IN FLIGHT TRACK

7111 be orinted in the chronicle. If this happens, one should carefully check
his flight track and delete unnecessary complexities.

The program will keep reading continuation cards and list entries even

after the storage capacity is exceeded. A very similar message may be generated

after a FLIGHT card:

TOO MANY SEGMENTS IN FLIGHT PATH

This message means that the internal working storage for the program in which
the information for all altitude, delta EPNL profiles and subflights is kept

is exceeded. The combined complexity for all Information for this FLIGHT/FLTTRK

combination 1s too large to be handled.

A continuation card without a blank keyword field will result in the error

ILLEGAL CONTINUATION AFTER 'FLTTRK' CARD
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For documentation pwrposes, it is often desiiable to identify a particular
flight track with English text. The COMMENT card provides one option to accomplish

this. In addition, version 3.4 allows one to write a comment directly on the

FLTTRK, DEPART or RNPPAD card. This feature operates in a fundamentally different

fashion from COMMENT. Rather than listing the test as a comment, the program
will store the information internally and print it as a heading wherever appro-
priate. Also, the NOLIST feature will not inhibit printing of these headings.

/

l IUUUUU‘ l l ANDSb~L

//FLTRK STRAIGHT-IN APPROACH

|
P Y b ) 11 - PR 2&3 ...... )(%l PR £ L1 SWES . . B} ... 71’)1 Bl A NS (LTT]

+++ LANDINGS FLIGHT TRACK  3b-L STRAIGHT-IN APPROACH

PROCEED  100000. FT

To use this feature, all one need do is to have at least one non-numeric
character in colums 7 - 70. The first thirty (30) characters after the key-
word are saved as text identification and the remainder of the card is ignored.

On FLITRK cards, the text field (Col. 71 - 74) will be examined. If this
field contains the TKOF or LAND identifier, it wlll be recognized. One may,
however, leave these colums blank and punch them in the first continuation
card (which contains the actual data in usual form). The common practice of

N

supplying an identifier in Colum 75 - 78 should be continued. If the user doeu

not specify a code, the program will assign it one. Program assigned codes
are nureric and are preceded by a dollar sign ($). The same convention as for
track type holds for the track code. It may appear on either card. The use
of a continuation character in Col. 80 of the text card is optional.

If only valid numeric characters are found in these colums on the FLIT“&,
DEPART or RUNPAD card, the program assumes that the card is an "old style" cura.
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+++ SET GRAPH OPTION FOR NEXT 4 FLIGHTS TO ALTITUDE

ty
1
Columng
1-5 GRAPH Keyword o
7 - 14 Specify the number of consecutive flight cards !

L
for which graph options are in effect b
j 15 - 22 Specify a scale (units/inch) | i
| 23 - 30 Specify a higher or lower altitude (number of ;
feet/inch) B
71 - 73 Specify the type of plot desired (for example, \
AUTITUDE, EXPOSURE, TOGETHER)
NOISEMAP has the capacity of printing an altitude profile plot on logical d
unit 15. This feature, using the PICTUR card, remains available on DATASCREEN, f
In addition, however, the screening program can make a plot on a graphical ;;{
device of the altitude profile as well as the single event exposure along the j_:
flight track. Whereas the line printer display may cover up to 4 pages, the f‘:’é
plots will always be on a single 8 1/2 x 11 sheet of paper (actual plot size ‘”‘
i 1s 7 x 9 inches). In the case of a microfilm plot each plot will be on a X
H ""}S
s separate frame.
8 £
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To produce these graphic outputs, the keyword GRAPH is used. The type
of plot desired is punched in columns 71 - 78. If the word ALTITUDE is
present, an altitude plot will be made. I the word EXPOSURE is present, then
an exposure plot will be made. To obtain both types, one should not use both
cards in succession, since the second one will cancel the effect of the first
one. The word TOGETHER should be used if both plots should be on the same
page. To obtain the plots on separate pages, use the word SEPARATE. If one
desires to obtain a graphics for several successive FLIGHT cards, one may
specify a repeat count in the first data field of the GRAPH card. This is
exactly analogous to the PICTUR card.

There is an additional graphic output. Rather than producing a graph
for each individual FLIGHT card, one can combine all altitude profiles for a
given FLTTRK or DEPART card on one plot. This graph is produced upon encounter-
ing a sequence dependent card other than FLIGHT. To initiate the collecting
of altitude profiles, the word COLLECT is placed in colums 71 - 77. Note that
although ALTITUDE, EXPOSURE, TOGETHER and SEPARATE are mutually
exclusive, the COLLECT option 1s independent. To collect altitude profiles for
more than one track, a repetition factor can again be specified. A separate
plot will be made for each track.

One may desire to pliot only a selected set of altitude profiles for a
given FLTTRK or DEPART card. To suspend the collection process, punch a
GRAPH card with the word OFF in columns 71-73. To continue, use a card with
ON in columns 71-72. HNote, however, that ON is not equivalent with COLLECT.
A COLLECT card will start a new frame causing any previously collected profiles
to be plotted immediately, while ON only continues the collection process.
Note, however, that when an OFF card precedes each flight track or departure
card, the repetition factor will still "see" those FLTTRK or DEPART cards,
even though perhaps ON 1s never specified.
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The program will cover the area from brake release to 80000 ft. at a
scale of 1" = 10000 ft. If a different scale is desired, the units per inch
should be specified in data field 2. For example, if 150000 ft. is the range
of interest, then a 20000 could be used to cover the area from brake release

to 160000 ft. Similarly, the aircraft altitude is from zero to 6000 ft. at

1" = 1000'. If a higher altitude is needed (or a lower one), the proper number
of feet per inch should be entered in data field 3. This field has, of course,
no meaning for exposure plots, the dynamic range is always from 130-60 dB
whatever scale or unit is being used. i

! When using the CALCOMP plotter, these plots will appear in order,

E é ) interspersed by CHKPLT plots if these are in the deck. On a 30-inch drum

i lotter, 3 plots will be made across the page. The DEVICE card should be used
to select the output device, as described below. When microfilm is used as an
output medium, then eacn plot will become the next frame on the film strip,

! The microfilm grid lines will carry the same annotation as the paper copy,
although the nature of the medium is such that no particular scale is
assoclated with the grid,

S ',\,v;y‘{m.“, %S
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/ LALTUD )
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A complete listing of all entries in the altitude profile data set may be
obtained by using LALTUD in the keyword field (Colums 1-6) of the card. Upon
recognizing this keyword, the program will print the following:

+++ LIST ALL FLIGHT ALTITUDE PROFILES

No further data is required on this card.

A complete listing of the parameters for all entries in the data set wil)
be printed, In addition, if any FLIGHT card referenced an aircruft whose
altitude profile was not in the data set, this profile number will be listed
with an asterisk(*) printed next to it.

At the end of the listing, the program will print the total number of
entries in the data set. This nunber includes the active entries which were
explicitly entered, as well as those which were missing when called upon by a
FLIGHT card. In addition, the number of free library entries remaining is

printed.
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A complete listing of all entries In the Delta-SEL profile data set may
be obtained by using LDSEL in the keyword field of the card. Uprn recognizing
this keyword, the program will print the following:

+++ LIST ALL FLIGHT POWER LEVEL PROFILES

No further data 1s reauired on this card.

A complete listing of the parameters for all entries in the data set will
be printed. In additicn, if any FLIGHT card referenced an alrcraft whose
Delta-SEL profile was not in the data set, this profile number will be listed
with an asterisk (*) printed next to it.

At the end of the listing, the program will print the total number of
entries in the data set. This number includes the active entries which were
explicltly entered, as well as those which were missing when called upon by a
FLIGHT card. In addition, the number of free library entries remaining is
printed,
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LIMITS KEYWORD

// LIMITS| 22000

260000

+++ LIMIT COMPUTATIONS TO THE RECTANGLE DRSCRIBED BY

1%0000.0 -
100000.0 -
140000.0 -

THE LINES X = 220000.0 - 260000.0 Y =
PREVIOUS X = 200000.0 - 299000.0 Y
PGM. USES X = 220000.0 - 2b0000.0 Y

Columns

1-6 LIMITS

7 -1l Xl =

15 =22 X, =

23 -30 Yl =

31 -38 Y2 =

1%40000; 160000

160000.0 FT

194000.0 FT
160000.0 FT

24400

- X coordinate of grid specifies the minimum
coordinate value

5 7 X coordinate ¢f grid specifies the maximum
coordinate value

Y coordinate of grid specifies the minimum
coordinate value

Y ccordinate of grid specifies the maximum
cooralnate value

In many applications, it 1s not necessary to compute a complete 100x100

point prid.

When a smaller area ls sufficlent, a considerable cost saving niy

be achieved by using the LIMITS card. This card allows one to specify the
maximum and minimum coordinate values for which computations will be done.

The user can specify any rectengle contained inside the prid.

The x

values specified by the user should reference the same coordinate system usca

for other gecmecric input.

If the rectangle specified by the user does not

\f
A

correspond to a set of internal grid lines, the program will select a rectaile

made up of grid lines which just encloses the reguected boundaries.
cvent, the program will print the coordinates used for computatior.

In any

When w.

a4

teact

is speciflied which lies partially outside the grid boundaries, a warning regon -

will be printed and the rectangle vruncated at the boundary as for example:

]
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170000.0 - 220000.0 FT
100000.0 - 199000.0 FT

276500.0 - 2%0000.0 Y
2¢00000.0 - 299000.0 Y

THE LINES X
PREVIOUS X

an
nu

FREEREERRRREBTRARATEREE W A RNING EXERBREEREEEREERERECRE RS

LIMITS SPECIFY AREA OUTSIDE GRID BOUNDARY

SERXRESERSEEEESRRATHAERERREABEREER LR LSRR E RS R AR ESRRRERE L KRS RS EY

PGM. USES X = 276500.0 - 290000.0 Y = 1?0000.0 - 19%9000.0 FT

The LIMITS CARD reduces the number of grid points that are calculated.
Noise from the entire flight track is still considered. The calculated
nolse levels within the limited grid will therefore be the same with or
without the limits card.

When a LIMITS card is encountered, the grid values computed up to that
point remsin unchanged. When a smaller area is selected, the polnts outside
the new boundary remain., Conversely when a larger area 1s specified, the
originally "empty" points will not receive a new value. It is not recommended
to specify an area such that the rectangle encloses only a single line of grid
points since the results may be unpredictable.

An ADDGRD or LODGRD card will list the calculation boundaries in effect
when the dump was written. This does not, however, mean that data points outside
this region may not be present in such a dump. This is because any arbitrary
dump may be added to the grid at any time Irrespective of the LIMITS in e«[fect
at that moment, There are no program errors associated with grid areas which
do not correspond to the present limits. The user may determine for himself
that the addition of dumps are meaningful for his applications. Dumps written
by previous versions of the program will also correctly list their boundaries
when read by version 3.4.
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Since the LIMITS card refers to the coordinate system defined by the
AIRFID card, each AIRFLD card will reset the grid area to the full 100x100
points. Just prior to the start of a new airfield, the program will therefore
print the message

RESET TO X = ###$28 & _ #35858 % Y = #88%8% & _ $338%¢ & [T

IN PREPARATION FOR NEXT AIRFIELD
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LIST KEYWORD

//LIST ﬂ

Y | ms......aizs......;Lx ...... 3L«......ww......sﬁss......u‘.:......mn..ms..nmo

Comments will not be listed when a NOLIST card is encountered. To
recome 3istings, a LIST card cen be placed in the deck. The default mode
"t program is LIST.
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LNAVAI KEYWORD
/fLNAVAI

i
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+++ LIST ALL NAVIGATIONAL AIDS

A complete listing of all entries in the navaid data set may be obtained
by using the keyword LNAVAL.

A complete listing of all navaids in the data set will be listed. This
listing includes the alphanumeric code and the (x,y) coordinate pair for each
entry. [f a FLIGHT card followed a DEPART card which referenced a navaid which
was not present in the data set, the code characters used on the DEPART card wiii
be listed followed by the words "forced entry" as in:

SMA FORCED ENTRY
The listing of navigational aids may on occasion be initlated by the
program. Since it ls not due to a card, the card identifier '+++" will not

appear In the murgin, This listing is printed when the navaid table 1s full
as an added diagnostic to expedite deleting unnecessary entries.
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LLNDSC KEYWORD

/ LLNDSC]

( SEE LTODSC )
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LNDSCR KEYWORD
LNDSCR| 030. (009. 030004. 030051. (10000004F100STD ﬂ‘\

| e MIS ¢ o v v v o z*a ...... 3#1 ...... zl« ...... L1 snrs ...... [ 1. 3 RPN L. .nLrs . Do

+++ LANDING DESCRIPTOR CLASS NO 30 A/C -F100 STD

MISSION NO - 9

ALT PROF - 0

PUW PROF - 30009

TURN RAD - 0.0 FT

SUBFLIGHT NOISE PROF  TRACK LIMITS(FT)
1 30051 ) 0.0 TOl0OO0000.0

o
| | Columns
t
i 1- 6 LNDSCR keyword for landing paths and overhead landings
‘ 7-178 (See the explanation for TODSCR keyword).

The SEL, Altitude and Delta-SEL profiles are tied tosether by the flight
descriptor. The landing descriptor specifies the noise and performance character-
istics of a particular type of aircraft on a particular type of mission.

Although the parameter flelds on the TODSCR and LNDSCR are layed out
exactly alike,a logical separatlon is made between them in crder to improve try
error diagnostics of the program.

A glven mission for a given aircraft will obviously have one specific
altitude profile assoclated with it. Similarly, one Delta-SEL profile is
necessary to specify all offsets due to moderate changes in power setting or
changes in speed of the aircraft.

139

PSS e WM T S

ROMEIV-LIPES & ot




e e SR (SRR
P R TV .

T \ﬂ'w—;’:}

T NS L e 2

For landings, these fields are commonly left blank. By so doing, the f
program is instructed to compute (1) its own altitude profile for this aircraft %i
based on a normal glide slope approach to the runway and an assumed 50 foot i
height over the runway landing threshold and (2) its own Delta-SEL profile with f
zero offset from the SEL profile specified. If the user desires to override !
this feature he may specify the numeric names of either or both of these g
profiles (which must then ultimately be entered in their own respective data

{
sets). i
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LODGRD KEYWORD

/" TODGRD T § ™\ |

LODGRD card loads a previously compubed grid from a specified tape unit.

Colums .
1- 6 LODGRD Keyword

7 -1k Unit number 5’
15 - 22 Dump number of dump to be retrived. This 1s used i,

to specify a particular dump on the unit designated g
for loading onto the working grid.

The LODGRD card causes the grid to be cleared and then adds the data from
the dump number specified.
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LRUDSC KEYWORD

/ LRUDS
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+++ LIST ALL RUNUP DESCRIPTORS

A complete listing of all entries in the runup descriptor data set may be
obtained by using LRUDSC in the keyword field of the card.

A complete listing of the parameters for all entries in the data set will
be printed. In addition, if any runup card referenced an aircraft which was not
in the data set, the alrcraft number and thrust number will be listed and an
asterisk (*) printed next to the thrust number.

At the end of the listing, the program will print the total number of
entries in the data set. This number includes the active entries which were
explicitly entered, as well as those which were missing when called upon by a
RUNUP card. In addition, the number of free library entries remaining is
printed.
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LTODSC KEYWORD

/" LTopsg N

Leveadf?eneenn [T T a*: ...... 41 ...... ;l« ...... W sn%s ...... [%. S I "1" B T Y

A complete listing of all entries in the takeoff descriptor and landing
descriptor data sets may be obtained by using LTODSC or LINDSC in the keyword
field of the card. No further data is required on this card. Upon recogniziiy:
either keyword, the program will pri:it the following:

+++ LIST ALL FLIGHT DESCRIPTORS

A complete listing of the parameters for all entries in both data sets
will be printed. In addition, if any FLIGHT card referenced an alrcraft whicn
was not in the data set, the alrcraft number and mission number will be
listed and an asterisk (¥) printed next to the mission number. At the end or
the listing, the program will print the total number of entries which were
explicitly entered, as well as those which were missing when called upon by
a FLIGHT card. In addition, the number of free library entries remaining
is printed.
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NAVAID KEYWORD
/ NAVAID] 296500 59934 LAX I H

| BPEEEPE ¥ LR MS . ... Zfi ...... 3*1 ...... 3lﬂ ...... AT 2 I SHS . 00w [ 1. T R WL . WS L L 787900

+++ ENTER NAVAID LAX AT X = 296500, Y = 599340 FT

Columns
1- 6 NAVAID Keyword
7-14 X~-coordinate of navigational aid with respect to
the grid origin on the AIRFLD card f
15 - 22 Y-coordinate of navigational aid ‘ i
71 - 74 Navigational aid ldentifier - usually two or three Lo
letters - the call sign of the navigational aid i %
% e
NAVAID card is used to identify and locate only ailr navigational aids é
such as VORTACs, TACANs, VORs, and NDBs, with respect to the above airfield. ‘;
They should not be used to identify PAR, ASR, GCA, ILS or cther aids to é
navigation which do not provide bearings and/or radial information. ‘53
E
The navaid coordinates referred to the map used for entering airrield §§
geometry are placed In data flelds one and two. The navaid identifying code 2%
is entered in the first alpha field (columns 71-74). It iu important to ?%
recognize that a blank space in this field has meaning. If the usual three i%
letter codes are used, thers is a difference between 'LAX' and 'LAX '. To the f§

program, these are distinct entries and one should take care to consistently
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Only one navaid can be entered per card, but continuation cards may be used.

If more navaids are entered than the program can store, the program will
print the warning:

TABLE FULL

Although it will continue reading and listing cards, they will be ignored. If
a new entry is made with the same alphanumeric code as an existing entry, the

program will issue a warning:

A PREVIOUS ENTRY FOR **** HAS BEEN DELETED

The reason for printing a warning rather than a simple message as is done in
nolse and performance data is that, although modifying operational parameters
during the calculation for an airbase 1s fairly routine, moving navaids around
is at the very least a suspicious activity.

Any reference to a navald must include a nonblank entry in Columms 71-74.

If a blank identification code is used, the program cannot retrieve the
Information and the entry is lost. This is signified by the warning:

NAVAID NAME MISSING

left or right justify the navald codes on NAVAID cards as well es DEPART cards.
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NEF KEYWORD

/ NEF N\

+++ SET PROGRAM CALCULATION MODE FROM "DNL" TO "NEF"
DSEL DELETED
SEL  DELETED
AL DELETED
APPROPRIATE DATA KEYWORDS ARE
EPNDB  XEPNDB LEPNDB CEPNDB
DEPNL  XDEPNL LDEPNL CDEPNL
PNLT XAL LAL CAL
THE FOLLOWING FORMULA IS USED
FLIGHTS =~ NEF =EPNL + 10 LOG (NDAY + 1b.b? NNIGHT} -~ 88.00
RUNUPS - =LDEPN + 10 LOG (NDAY + 1b.67 NNIGHT) -~ 88.00
GRIDWALK CUTOFF IS 0.0 NeF ( 32 MARGINAL ADDITIONS SUM TO 15.0)

With the NEF card, the NOISEMAP computer program will calculate Noise Exposure
Forecast (NEF). Since the NEF keyword EPNDR is the only one which does not end
in L for "level" the keyword EPNL can be used synonymously. Similarly, LEPNL
and LEPNDB, and XEPNL and XEPNDB can be used interchangably.

In any event, it is the first data card which determines the quantity
computed as shown in Table 6. It is, for example, futile to declare the
contour type NEF but follow it with SEL data. The program will upon encountering
an SEL data card as the first data card return to DNL. When different types of
noise data are intermingled, the program mode 1s set by the first type encountered
ard the incompatibie data causes the error.

KEYWORD ****** IS NOT COMPATIBLE WITH THE ***** CALCULATION OPTION.
TABLE 6
AUTOMATIC MODE SELECTION

The first data card of the set: causes program to be:

SEL, DSFL, AL DNL

EVNL, EPNDB, DEPNL, PNLT NEF

SELT, DSELT, ALT DNLT
146
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It is permissible to change from one type to another by placing a card
with the appropriate keyword in the deck. When such a card is encountered,
the program will switch to the desired unit type. When the grid is not saved,
it will be written to unit 10, The program will eliminate incompatible data
from the internal data tables and will list the status (KEPT or DELETED) as
shown in the example. The keyword recognizer l1s also modified so that the
keywords appropriate for the particular contours will be recognized. The
formula used for the new cortour type is also listed.

The end-of-alrfield processing will not take place if the following or
the preceding card is an AIRFLD card since the listing would be repeated. When
a selection card precedes an AIRIFLD card, the cross-reference listing may be
meaningless or non-existent since the data library tables are shared when a
setection card ls encountered. It is better to practice to place the selection
card as the first after the AIRFID card. If a contour selection card appears
anywhere e'c2 in the deck, a message is listed in the chronicle:

FOLLOWING END-OF-AIRFIELD PROCESSING IS DUE TO CHANGE FROM *#**% T( *ssss

The next line printed after such a listing is:

THE ABOVE END-OF-AIRFIELD PROCESSING WAS DUE TO CHANGE FROM *#%*% T sssex

followed by the warning message:

AN 'AJRFIELD' CARD NE1THER FOLLOWS NOR PRECEDES THIS ***** CARD.

When the keyword used 1is for 2 selection already in effect, the warning mescare:

CHANGE IS TRIVIAL .... EXECUTION CONTINUES

will be printed. In the processing mode, an unsaved grid will cause a pre-
cautionary dump on unit 10 to be taken.
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When the contour type selected uses the same data as the previous contour
type (e.g., DNL and DNLW), the compatible data is automatically kept. The
power level profiles (DEPNL, DSEL, DSELT) are unique in one respect. Under
certain circumstances, 1t may be desirable to keep these adjustments unchanged
from one contour type to the next, even through the keyword should change (e.g.
DSEL to DSELT). To carry forward this information, the word KEEP may be
punched into columns 71-74 of the selection card. The chronicle listing will
then show:

DSEL KEPT
This has the meaning "DSEL data kept and relabeled DSELT" for the case cited above.

During the initialization, a recallable data base may be constructed. The
data base will have associated with it the characteristics of the last contour
type selected during initialization. When a new AIRFLD card is encountered, the
data base is reset to the initialization value if the initialization value is
compatible. If the data base is not compatible, the intermal storage will be
cleared, and all data will be lost including the power level data even though
the KEEP option was originally used. The NODATA card can be used, as always,
to carry data across airfields.

When a data card 1s encountered which contains a keyword which is valid
fur a different contour type, the usual invalid keyword message listing the
card field by field is suppressed. Instead a chronicle message:

KEYWORD *****% 1S NOT COMPATIBLE WITH THE ***** CALCULATION OPTION

is printed. This 1s done because a deck with the wrong type of data would
print much trivial output. Printouts are reduced by a factor of about 4.5 in
this way. If a continuation card is missing for an incompatible xeyword, this
will result in an imbedded error message:

CONTINUATION CARD MISSING FOR THIS CARD
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NODATA KEYWORD .

NODATA

PSR PE 1T S eiLa ...... 3ch ...... 3Jaa ...... LT % 5. ... .. [T 3 I MWL . WS . L IP0

+++ INHIBIT AUTOMATIC RESET OF DATA BASE

At times, it 1is undesirable to have the program reset the data base
automatically at the start of an alrfield. In that case, the control card
NODATA will suppress this feature.

The inhibit feature is removed as soon as a RESET is encountered. If
the NODATA card occurs in the initialization, the program will not write a
file on unit 4, thereby limiting the amount of scratch disk space. The word
PERMANENTLY 1s then appended to the usual NODATA message and subsequent RESET
cards wlll cause a NOISEMAP error.
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NOECHO KEYWORD

/ NOECHO

| Y | R IJ.S ...... Y TR ;th ...... 319 ...... LT Y [1 3 . [%- 3 I WP .S L L aese

With "NOECHO" card, the noise profile 031031 will be suppressed and listing
would appear as:

+++ FLIGHT NOISE LEVEL PROFILE (SEL ) NAME= 31031 F-%
COMMENT 031031A0 OMEGA b.b 0b JAN ?b F-t 1000 FT 300 KTS S9 F 70 PCT
COMMENT 031031AC TURBOJET SPEED BRAKE OUT
COMMENT 031031A0 TAKEOFF POWER 100% RPM
INTEG. #A#~-WEIGHTED NOISE LEVEL
DIST GRND=TO-GRND AIR~-TO=GRND

Version 3.4 will not echo back the values on SEL cards. A heading is
provided and embedded comment cards® are listed to identify the profiles.
The actual values can be printed as in earlier versions by inserting a
card with keyword ECHO. A NOECHO card will stop the listing of the profiles.

! Comment cards are embedded in the profiles on the standar¢ noise library.
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NOLIST KEYWORD

r/'ﬁatTE? |

Pl . L8, .71»00

Conments will not be listed when a NOLIST card 1is encountered.

To resume

listings, a LIST card can be placed in the deck. The default mode of the

program is LIST.
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NOPROC KEYWORD

/ NOPROC | | )

YRS ¢ SN S . ... .. zT; ...... El: TR 3¥~ ...... (11 % RN STS ...... 3. 5 I 2P . WS, .vao

+++ ENTER NON-PROCESSING MODE
INPUT DATA WILL BE CHECKED BUT NO COMPUTATIONS PERFORMED

Columns
1- 6 NOPROC

A NOPROC card causes processing of data to be terminated. The input data !
will continue to be checked, but noise exposure data will not be calculated.

5
,
4
3
i
3}
i
v
! 4
,
K 3 !
i |
[t ‘
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PICTUR KEYWORD

/ PICTUR 3 j

RS | R L TN eTa ...... 3*1 ...... 34;': ...... LT I 1 S (Y. 5 I WPL . WS L Lo

+++ PRINT PROFILE PICTURE FOR NEXT 5 FLIGHTS

Columns

1- 6 PICTUR

7 - 14 Specify number of FLIGHT cards to be printed
(display of altitude profiles) following the
PICTUR card.

To facilitate checking out the altitude and pcwer level adjustment
prefiles, one may obtaln a graphic representation on the line printer. The
output 1s placed like that of the printer plot, on logical unit 15.

The PICTUR card provides printer-plots of altitude profiles for use in
verification of input data and for graphical documentation of aircraft client
profiles and performance data. The user must specify the number of FLIGHT
cards following the PICTUR card for which plots are desired. To obtain these
plocs, TODSCR/LNDSCR, ALTUDE, DSEL and FLIGHT cards must be present in the deck.

The symbol used to trace out the altitude profile is the digit 1, 2 or 3,
Indlcating which subflight power profile is appropriate at each point. A legend
identifying the main profile for each subflight is printed on the top of each
page.
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Break points in the power adjustment profile are indicated by a cow of
asterisks down from the profile. The offset value corresponding to the break
point is printed underneath the horizontal axis. To avoid printing the values
of closely spaced offsets on top of each other they are printed staggered on
three lines.

On each page, the airbase name, aircraft class and mission number, the
corresponding alpha-numeric descriptor test as well as the runway number,
flight track identification (col. 7U-78 on the FLTTRK card) and the number of
the card in the deck is printed. The card number is also printed in the chronicle
between the alpha-numeric descriptor and the aircraft number. This establishes
a cross-reference between the graphs and the cards in the deck.

The program will print a message in lieu of a graph when the altitude
profile or the flight descriptor is not present. This message will give the
reason why no graph could be made. A missing power adjustment profile will
cause only a zero to be printed at the origin of the graph.

With up to U4 pages of printout for each FLIGHT card, it is a simple
matter to print enormous quantities of paper with this option. It is
therefore necessary to supply a count in the first data field indicating for
how many FLIGHT cards a display should be printed. If the number specified
is negative, zero, or 1s left blank, a value of 1 is assumed.

The altitude is displayed along the ordinate axis. The scale is such
that one inch corresponds to the grid spacing. For example, if the grid
spacing 1s the usual 1000 ft, the vertical axis will be 1 inch = 1000 ft.
Along the abscissa, which shows the distance from brake release, the scale
is compressed by a factor of 10. In the example above, the horizontal axis
would show a scale of 1 inch = 10,000 ft. For most applications, this will
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result in a printout of at most U pages. In order to avold excessive numbers
of pages being printed for very long flights or when a keypunch error ls made
the program will never print more than 4 pages per flight. If necessary, the
scale of either or both axes will be compressed so that no axis will ever
exceed 2 pages.
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PLOT KEYWORD
/ PLOT 2400 65 70

5 80 uT

i ’
FPSPRPEPIEY | 2N IS .. ... Ay, ... .. a%x ...... 3+q ...... LT SHS . L. ... [T 3 IPU £1 TRRRT TR T
i i
| |
i
!
1

+++ PLOT CUT S  WIDTH ** IN, OPT = 2, SCALE 1 TO 24000 (1 IN = 2000 FT)
GPCP CONTROL CARDS ON UNIT 11
CONTOURS ARE -~ b5 70 ?5 80
THERE ARE *** ANNOTATION RECORDS **** DATA POINT

Columns

1- 6 PLOT Keyword

7 - 14 PLOT Option (See Table 7))

15 - 22 Scale. Enter 24000 for standard USGS 7-1/2 minute
output (1" = 2000' = 24000"). FEnter 62500 for
USGS 15 min (1" = 6080') output. Other scules
may be specified as required.

23 - 70 Value of Contours desired

71 - 78 Text to identify plot, if desired.

Program NOISEMAP computes an array of DNL values. Contours of equal DMl
can be obtained by Interpolation hetween the values of the grid. This my be
done by hand but is more efficiently done by computer. The prosram con proiuce
output in such a format that CALCOMP's contouring program GPCP can read the
data cards and control cards required to produce contours through GPCP.

The PLOT card ylelds output acceptable to GPCP for contouring. Tt
should be used when plotter-produced smooth-line contours are required as wiut.

The user has several options at his disposal, even within the confine.,
of a "standard" NOISEMAP/GPCP run. These options are specified i the 170,
field of the PLOT cerd and listed in Table
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“TABLE 7
PLOT OPTIONS
OPTIONS ACTION TAKEN BY THE PROGRAM
+1 Mark grid points on the map
12 Do not mark grid points
+3 Mark grid points and post local DNL value
+h Same as (1) but suppress flighttrack map
15 Same as (2) but suppress {lighttrack map
+6 Same as (3) but suppress flighttrack map
+7 Same as (5) but mark runways and labels

If the option is positive, all GPCP control cards other than
the first three will be put on the same tape as the DNL data
cards. If the option 1s negative, the GPCP control cards will
be punched on the card punch (unit 8).

If the user leaves the OPIION field blank, the program will defaull to
option = 2. Thls will not cause any error or warning message, in keeping with
the basic philosoply of the program that all standard defaults will not result
in dlapnostics. 1f any option other than the set form -7 to + 7 is used, the
program will lssue a warning and set the option to the value 2.

It ground runup areas were entered on a RNPPAD card, the location will
appear on the map as an alrceraft outline. The orientation of the outline ic
the alreral't orientat.on assumed on the pad. The exact location of the pad
as specified on the RNPPAD card is glven by the apex of the V of the tail.
Aty NAVAID which was entered will appear on the map as a star (¥) with Uix
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code underneath. Any of the annotation records described above will not
appear 1f it falls outside of the map area. The entlre flighttrack mar is
omitted if the user specifies an option with absolute value 4, 5 or 6.

The plots can be made to any arbitrary scale smaller than 1:5000. If it
is attempted to make a plot to a scale larger than 1:5000, the program will
issue a warning and set the scale to 1:24000 (corresponding to 1 inch equals
2000 feet). The desired scale is communicated through the SCALE parameter
on the PLOT card. The scale parameter contains the denominator part of the
scale., If a scale of 1:36000 is desired, the SCALE field on the card should
read 36000. If the scale field is left blank, the scale defaults to 1:24000

without the issuance of a WARNING.

The output from NOISEMAP which will later be used by GPCP will mostly
appear on logical unit 11 with some output on loglcal unit 8, which is assumed
to be a card punch. The punched cards and the tape from the device assigned
to logical unit 11 should be kept together since the combination of these is
required for a successful plot. Combining cards of one run with a tape from
another run may lead to serious errors.

The file written on unit 11 is formatted to correspond with the normal
GPCP input format. Although each record is in card-image format, it is
recommended that thls file be not punched in cards since each PLOT card may
produce up to 11000 records on unit 11.

Furthermore, the deck generated on the punch cannot simply be combined
with the tape 11 cards to produce a correct deck of input cards for GPCP., The
user wishing to use cards only, is advised to study the CALCOMP manual to find
out how the decks should be combined and which cards should be repunched.
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The input to GPCP can be regarded as two séts of data cards. The first'
set contains control cards which allow the usér to specify certain operations
to be performed. These cards indicate what contours are desired, the scale
of the plot and whether to draw a border or to stop the plotter for pen changes,
ete. The second set of cards contains the values of the individual (random)
control points to be contoured.

Although the control card part of the GPCP compatible output can be made
avallable to the NOISEMAP user on punched cards, it is for most purposes un-
necessary to punch them and they can be included on the tape file. In that
case, only 3 cards will be punched. It is recommended that the card lmages
be written on tape; in this way, there is never any problem to replot contours
since the data and the control cards are together on the tape and cannot be
separated.

When an option with absolute value 1, 2 or 3 1is selected, the program
will produce two sets of maps, which can be plotted on top of each other or
which may be plotted on separate sheets to make overlays.* The first plot
produced is a set of DNL contours as specified below. The plotter will then
draw a border and stop. At this point, the operator may start on a fresh sheet
of plotter paper or he may continue on the same sheet; when continuing on the
same sheet, he may wish to change pen weight or ink color. When the plotter

is restarted, the program will draw a layout of all runways, flighttracks
and runup areas used by the program.

¥ Online plotters may not be capable of stopping to change paper.
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These "annotation records" are put on as follows: All runways will
appear ‘on the map with a width equivalent to 250 feet. If a runway number
was glven on the RUNWAY card, it will appear on the map. A displaced landing g
threshold wlll be shown as a bar across the runway at the point where the §
threshold is located. All flightiracks originating on this runway will be ‘ B
drawn. This includes the flighttracks explicitly defined on a FLTTRK card :
as well as those generated by the computer from a procedure. This process
is repeated for all runway and flighttracks.

The annotation records which we have discussed are sensitive to the
scale of the plot. Not only does the flighttrack layout scale properly, but
the labeling of the runways, etc., will also scale up and down, except that
no character will be plotted which is smaller than 0.07". The reason for
this is simply the limitation of the plotter hardware; when the characters Lo
bevome smaller than 0.07" they become 1llegible due to the limitations of the *
plotter resolution and due to the finite wildth of the pen.
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The desired contour values must be inserted on the flelds designated
"eontour values". The PLOT data card can be continued on as many continuation
cards as are required to specify all desired contours. The use of continuation
card is fundamentally different from the use of a new PIOT card. In the former
case, more contours are plotted on the same map; in the latter, a new plot is A
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The options with absolute value other than 2 or 5 merit careful
consideration., If 1t is desired to indicate where exactly the prid points
are located on the map, option 1 or 4 can be used. In that case, the plotier
will mark each grid polint by a plus symbol (+). When the posting of the DL
value of each grid point 1is desired, this may be accomplished by the use of an
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absolute value of 3 or 6. It is recommended that this be done only if there
is an urgent need to do so since the posting,of DNL values on the plotter is

‘éxcessively time consuming.¥

The output from GPCP is a graphic display. If this is written on a
plotter, GPCP will produce a map which may consist of more than one sheet
of plotter raper. The size of each section of the plot is determined by the
width of the plotter drum.

If no contrary instructions are given, NOISEMAP will assume a paper
width of 28 inches. This allows some space for annotation and splicing for
a 30 inch drum. The size of the plotter page can be set by the user to any
other value by means of the WIDIH card, The width should be in available
inches of plotter paper. If should be pointed out that if a small drum
plotter is used an inordinate amount of splicing must be done to arrive at
a complete map. Additionally, it becomes very difficult to maintain adequate
registration of successive sheets since some stretch will invariably occur in
the paper even if the humidity is tightly controlled.

If plots are made on a flatbed plotter, the user should satisfy himself
that the plotter will be able to handle the size of the map without hitting
any limit switches. This means in practice that if the flatbed plottable width
is W inches, the largest scale allowable is the one for which:

SCAIE = (1.2 * 107) / W

This is due to the fact that GPCP is designed for use with drum plotters and
therefore the X-direction is assumed to be infinite. The program will plot
the total X-~direction and as much as can be accomodated of the Y-direction

¥ In the unlikely event that & map of DNL values is required without piotting
any contours, a very high DNL value should be specified on the first contour

location (>100). Maps of this sort are more efficiently generated on the printer.
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on the given paper width. The next sheet will contain the next higher band
of Y-values. This procedure is totally unworkable on a flatbed where the paper
cannot move under program control.

Many additional features are avallable from GPCP. The interested user is
referred to the CALCOMP manual for these. The NUISEMAP output is complete,
however, in the sense that a user need not know anything at all about the control
card structure of GPCP as long as he runs all contouring jobs with the data
provided by NOISEMAP.

During the execution of the program, the GPCP control cards may be punched
on the card punch (unit 8) or they may be written on unit 11 which also contains
the grid data cards.* The program will print in the Chronicle the unit on
which the control cards are written. If the unit on which they appear changes,
this will also be indicated. The deck, which 1s punched on Unit 8, will
contain all the parameters necessary to switch the input routines of GPCP back
and forth between the two files and no further user action is required to ensure
that a deck and its corresponding tape can be processed by GPCP. The messages

are:
GPCP CONTROL CARDS ON UNIT **

GPCP CONTROL CARDS ON UNIT ** TRANSFERRED FROM UNIT **

Since the GPCP routines will always start from a card input, a run which
is entirely written to unit 11 will always display as the first message:

GPCP CONTROL CARDS ON UNIT 11 TRANSFERRED FROM UNIT 8

since the three cards necessary for the GFCP initialization will always be
punched.

¥ Plot options are given in Table 7.
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The PLOT card cannot give rise to an error, but several different
warnings may be issued. These are associated with missing continuation cards,
illegal plot options, scale too large or request for contours lower than 55.
The messages dealing with contour values lower than 55 DNL require further
clarification. The problem centers around the Interpretation and calculation
of such contours., The meaning of DNL contours lower than &5 in terms of land
planning is not very well defined. If one requests a contour lower,the 55 DNL
program will issue the warning:

CONTOURS BELOW 55 ARE NOT CONSIDERED RELIABLE

A related problem Is that contours below 45 are not valid since the
program will not compute grid values less than 37 DNL.When various flights
are accumulated on a grid, it is quite possible that contour values lower than
45 DNL will result in incorrect contours. Since they are of doubtful value
even when computed correctly, these contours will be suppressed. Since a value
lower than 4% DNL is also lower than 55 DNL, the message will read:

CONTOURS BELOW 55 ARE NOT CONSIDERED RELIABLE
FURTHERMORE CONTOURS BELOW 45 ARE SUPPRESSED

If all contours desired are suppressed, the program will ussue the warning:
ALL CONTOURS REQUESTED WERE SUPPRESSED

The prorran will print in the Chronicle ¢he number of control points and

annolation records:

THERE ARE #*** ANNOTATION RECORDS **** DNL DATA POINTS
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In general, this is a for-the-record message. It may, however, appear as a
warning when fewer than 100 control points would be written to tape 11 or if
no annotation records are present. When zero annotation records and no control
points are found, the program has found an empty grid. This would occur if a
PLOT card follows a CLRGRD card. The annotation records can also be missing
when a CLRGRD card is followed only by FLIGHT cards before a PLOT card is
encountered.

The fact that at least 100 control points are needed 1is due to the
limitations of GPCP. Plots with fewer than 100 points are ignored as if the
program was in "noproc" mode: only the flighttrack map is plotted. If the
number of data points is very low, i. is quite possibie that nonsense contowrs
will still appear around the edge of the map.

When options of absolute value > 3 are specified, the message will read:
RUNWAY LAYOUT SUPPRESSED **** DNL DATA POINTS

The remaining, self-explanatory messages are:

PLOT OPTION ®®®*s*s T35 TLLEGAL, A VALUE OF 2 IS ASSUMED

SCALE 1 TO ##es*** TI1EGAL, SET TO 1 TO 2%D00

CONTINUATION CARD MISSING
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PRINT KEYWORD

/ PRINT 19 ‘ ™

|
PSP s ... ... ... 3‘L‘ ...... T ... 12 T [ ST b1 . s . . ageeo

+++ DUMP GRID TO UNIT 15 PRINTABLE SAVED DUMP *** ON UNIT 15 SPECIAL FORMAT

Columns
1 -5 PRINT Keyword
7 - 14 Specify unit

A way of producing a printed listing of NEF (CHEL, DNL, etc.)
values 1s by inserting a PRINT card.

The PRINT card is used t¢ produce printed grids the same way
a DMPGRD card with the PRNT option does, except that empty grid
points are suppressed entirely. Since the format used to print this
map must be computed for each individual line of print, this method
is more time consuming than the DMPGRD dump. The chronicle message
{for this type of dump has the extra identification "SPECIAL FORMAT".

It 1s recommended that dumps be written on units other tnan
6 if a map is to be spliced together from a printout, since the

84 charuacter width of the Chronicle causes 35 instead of 20 pages

Lo be printed. If the dump appears in the Chronicle, 1t will folliow
Inmediately after the messape:

+++ DUMP GRID TO UNIT b PRINTABLE
or

Dhs - .
_?;.:q.‘.}odh—_.._._ P
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+++ DUMP GRID TO UNIT & PRINTABLE THIS DUMP IS PRINTED IN SPECIAL FORMAT
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PROCES KEYWORD

/ PROCES ‘ Rt

REYRTY 3,.3:3;\;

! N P 1T PR FY 1 WP Y. I E S W ... P2 T I SO a1 . s . a0 %

+++ ENTER PROCESSING MODE
CONTOUR. COMPUTATIONS WILL BE PERFORMED

Columns :
1- 6 PROCES

Upon encountering a PROCES card, NOISEMAP will immediately start processing
data. Without the PROCES card, NOISEMAP checks data but does no calculations of :
noise exposure. If a previous error has been detected, the processing will be
deferred and the following message 1is printed: °

+++ ENTER PROCESSING MODE  DEFERRED DUE TO PREVIZUS ERROR ;
INPUT DATA WILL BE CHECKED BUT NO COMPUTATIONS PERFORMED

If an error ls detected after the PROCES card, the program automatically ;
stops processing data.

CURRENT GRID STATUS INACCESSIBLE SAVED DUMP *** ON UNIT 10

A program running in "proces" mode will upon entering the "nogo" mode ;,
write a dump on unit 10. Dumps on unit 10 are inaccessible to the user during ;32
the job. During a later run, the same physical volume may be mounted on a ;;‘3
different logical unit and be read from that unit. A similar protection feature 5l
is invoked when a CLRGRD card is encountered during a "proces" run. If the x
then current grid status was not preserved in any form, a dump on unit 10 will
be taken. The corresponding message is in both cases: ,1
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PRPLOT KEYWORD

JPRPLOT & 2 75 8g N\

Lowoob|?essonn MUS ¢ o 0 e 2&9 ...... Qll ...... EL <) BRI L1 1 5 IR [T- 3 B 78 . WS . N0

+++ PRINTER PLOT
DNL VALUES REQUESTED
b5.0 70.0 ?5.0 80.0
THERE ARE 3b%3 DNL DATA POINTS
PRINTED PLOT ON UNIT 15

Columns
l1- 6 PRPLOT
7-170 Specify contours for plorting computations in -

these data fields

It is often desirable to obtain a rough idea of the location and shape
of contours before attempting to make a plot on a graphic output device.
As a convenlence for those users, as well as an aid to those who need to draw
contours by hand through a printed grid (PRINT card), a printer-plot packuge
has been developed.

These printer-plots are not as accurate as those obtained on the plotter,
and they are not deslgned to take the place of the standard graphics. The
resolution is, first of all, limited by the 10 characters per inch/6 lines per
inch resolution of the line printer. Second, the algorithm for finding the
location of contours was purposely kept very simple., As a consequence extraiw: 'u
pointu often oceur in high-gradient areas and hor.zontal portions of contourcs
are sometimes hard to locate,
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Printer-plots, like printed dumps, are always to a scale such that
adjacent grid points are % inch apart. To facilitate registration of
printer-plots and printed grids, the location of each grid point is marked
by a dot on the printer-plot. The grid spacing will be printed in the page
heading on each page of a printed dump and printer-plot. This value will
always be in feet even if the program is used in metric mode.

The letters of the alphabet are used on the printer to identify the
location of the contours. A legend containing the contour value associated
with each symbol is printed at the ﬁeginning of a printer-plot as well as f
in the chronicle. The letter A 1is always used for the highest contour value, ?3
B for the next highest, etc. Contour values may be specified in any order. i
The program will always sort them in despending order and remove duplications, |
Blank fields are ignored.
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RESET KEYWORD

/‘ RESET )

beaoobf? oo s . o v v 2&3 ...... 3+l ...... Sl\ ...... W2 . 1) S IPEPENENEIN . 3 IO TR L JU, IR 1T

+++ RESET DATA BASE TO INITIALIZATION VALUES

In order to allow the user to start each airfield with the wmodified
data base of the initializatlon procedure, each AIRFID card will cause the
data hase to be reset to its initialization value. This is accomplished by
writing the data base on unit 4 when the first AIRFLD card is found and reading
this file back at any time a new AIRFLD card 1is encountered. The user may
perform this also at his own discretion by means of the RESET card.

A RESET card always causes an error if used during the initialization
procedure.
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RNPPAD KEYWORD

/ RNPPAD| 1256225 217800

51 BS242

------ 3*1....-.3L-.....“W......SSS......b!bi......7ﬂ7l..7ﬂ§..7?‘00

+++

RUNUP PAD BSe-2

X = 12562285 FT, Y

Columns
1-6
7 - 14

15 - 22

23 - 30

71 - 178

The RNPPAD card

= 217800 FT. HEADING = 52.0 DEG.

RNPPAD Keyword

The X-coordinate

The Y-coordinate

The magnetic heading of the nose of the aircraft
or intake of the engine in degrees

Plain text runup pad ldentification. Use any
meaningful identification, e.g., aircraft type,
location of pad, or facility number.

has a similar relationship to the RUNUP cards as the

RUNWAY card has to the FLIGHT card. They "orient" the aircraft properly for
flying or ground runup with respect to the designated airfield. Since a runup
is located at a point, only a single pair of X-Y coordinates are necessary to
describe the location, but since runups are directional in nature, the magnetic
heading of the nose of the aircraft or the Intake of the engine is required
for a complete description.
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Headings on runup pads are specified in degrees magnetic. This is
consistent in that all headings used by the program are in degrees magnetic.
The headings used as input are usually not obtained from checking the conpass ’
on the parked alrcraft, but from reference to a base map. Experience has shown
that converting such readings into degrees magnetic is often done incorrectly. .
When colums 79-80 are non-blank, the program will consider the heading to be K
in degrees true. It is recommended that the symbols TR be used for this purpose.

"Wy -
el el L

/RNFPAD o000y 15000 13 m\ S

s < o P ) 2 v

FOPEPE'S + IR IS . ... e$3 ...... 3*1 ...... 3+q ...... T SHS L . vl [%. S I, WL . S . e f"

L e A O

-
S oma

b RUNUP PAD

X = 25000 FT, Y = 150000 FT, HEADING = 15.0 DEG. TRUE (  1C.0 MAGNETIC)

I o
B L o VL BB

NI e S A

I

s
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No conflict arises since a continuation for a RNPPAD card has no meaning.
If the keyword is misspelled, however, the error routine will not recognize the
special meaning of this unique use of the continuation field and print an
additional message that the continuation card is missing.
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RUDSCR KEYWORD

// RUDSCR 26

+++ RUNUP DESCRIPTOR
AC CLASS  THRUST

FIRE | . SRR 3*‘ ...... A1 TR ] IR 1 1. % IR P . WS ., 0

DESCRIPTOR AL PROF AL OFFSET

AL aeg e e |
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cb be J=57ECR1 2613 -0.00

Colums

l1- 6 RUDSCR Keyword
7T - 14 Aircraft identification number

15 - 22 Thrust number. This 1s the percent thrust of the
engine for the duration of the runup described.

23 - 30 AL profile number. Using the nolse data for the
speclified aircraft which 1s nearest to the power
setting provided in the runup data.

31 - 38 AL offset., Leave blank. Exceptlon: For correcting
differences in aircraft when substitution of one
alreraft noise data for another 1s necessary due
to lack of nolise data base, or for runups of more
than one engine.

1 - 178 Plain text aircraft or engine identifier. Indicate
type of alrcraft or engine rather than runup pad
identifier unless both (see example) will fit in
8 colums.
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The runup descriptor card (RUDSCR) performs a similar function as tte
TODSCR and LNDSCR cards.

The first two data fields of the card contain the aircraft number and ‘
thrust number, respectively, which in combinatidéh are referred to as the numeric 4
name. All future references to this runup will be made via this numeric name; ;
therefore, the name chosen must be unique among all entries in the data set. :Q
The numbers may be any non-zero positive integer. If negative numbers avre
entered, the program will automatically convert them to positive.
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Data field three contains the number of the AL profile to be assoclated
with this runup. Only the numeric name of the profile is entered as a part of
e Adeserintor. Br definition, it must be a non-zero positive integer,
and must be right justified in the data fleld.

a

S

T Ltk

A negative number will automatically be converted to positive.

N
TIPS L

If zeros are entered in any of the first three data fields (or any are
left blank), the entry will not be made into the library and the following

. o
e bl s

warning message will be printed: \é
g

INVALID AC CLASS, THRUST. OR AL PROF é

W

The fourth data field contains the AL offset. [requently, several ‘g
airerart will produce similar noise level patterns, the only difference being %§
%

the magnitude of the level. In such cases, a single AL profile may suffice W
forr these airceraft. The offset specifies the value In decibels which will be g%

£,
a

wided Lo the AL values tc determine the ultimate noise level of the airecrart. gﬁ
The number (with or without a decimal point may be positive, negative, or zero, b

b 2
SACALN
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but is limited in range to plus or minus 200 dB. If the value entered on the
data card is outside of this range, the following warning message will be
printed:

OFFSET OUT OF RANGE

A text description of the aircraft may also be entered (although it is not
mandatory). Thils description will be printed each time the aircraft is used
by the program and provides an easy means for identifying the airplane. The
description 1s entered in the text field of the data card and may be up to
eight characters in length (any Hollerith characters are legal).
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RUNUP KEYWORD %
/ RUNUP | g29.|  100. 2.000 [0.000 [1200. [T-3 WP |
oo ;
1 1Y L L | TP ?#3 ------ L ] S léﬂ ------ L1° T A 11 3 2 [T % B ) WS L W) ;;
GROUND OPERATIONS — RUNUP PAD WUPD DURATION N
A/C NO  THRUST - 0?01-2200 2201-0700 EACH RUN ¥
4t T-33WUP eq 100 2.000 0.000 1200.000 5
Colums l
1- 6 RUNUP Keyword ;
7 - 14 Alreraft identification number. Same as in ‘
preceding RUDSCR card
15 - 22 Thrust number. Must be identical to that on ;
preceding RUDSCR card.
47 - 54 Nunber of daytime (0700-2200) runups
L
55 - 62 Number of nighttime (2200-0700) runups :
63 -~ 70 Duration in sec. of each runup enumerated in the

preceding data fields. NOIE: 1If duration of
daytime and nighttime runups differ, they may

be entered on separate RUNUP cards with all other
entries remaining the same, or the number of
night or day runups may be adjusted so that the
product of the number of day (night) runs anu

the duration equals the total day (night) runup
time at that power setting as glven in the data.

PN D i e 1 AN Y ST A S S YT Yo -y it et

71 - 78 Aircraft or engine type identifier in plain text.
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Ground runups are also described by a sequence of sequence dependent
Py cards. The sequence 1s initiated by a RNPPAD card fnllowed by as many RUNUP
L cards as necessary to describe the runups at the runup pad given on the

i RNPPAD card.

The actual runup time for aircraft 1s commnicated on the RUNUP card
and also the number of day and night runups. This card, similar to the
FLIGHT card, causes execution of the runup operations.
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RUNWAY KEYWORD

* / RUNWAY| 1253650 21%000| 1261550 221654 o, lees| 2.85 03 N\
, FRPR'S ¢+ T WS .. ... ... ... 3+x ...... ;+e ...... [Tt L RN S . . ... [¥. S IR WPL . s, ,717..0 ,
+++ RUNWAY 03

LENGTH 11000 FT, GLIDE SLOPE 2.85 DEG, HEADING 32 DEG o
START(1253650, 214000) END(12b1550, 221b654%) '

DISPLACEMENTS ~ TAKEOFF 0. LANDING 1225 u{
% Colunms

l1- 6 RUNWAY

7 - 14 X - coordinate of beginning of runway (This end will

be the end for which the runway 1s named; for example,
03,19R). Always a positive number. (XSTART)

15 - 22 Y-coordinate ¢: beginning of runway (YSTART)
. 23 - 30 X-coordinate of opposite end of runway (XEND)
; 31 - 38 Y-coordinate of opposite end of runway (YEND)
39 - U6 Displacement of takeoff threshold in feet. Must be

a positive numoer. If takeoffs are not normally
made from the end of the runway, but are begun some
some distance down the runway, then thls distance
should be entered. Distances less than 200 feet
should be ignored. (In the case of overruns uscd

. Py tga, - 4 ..
A R S S RO I,

for vakeoff, the runway ends specified must include

by displacing the landing threshold the length of

ag%ﬁ‘ the overrun.) 3
AP '

|
‘ i: the overruns and the true runway length must be shown
e

k
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U7 - 54 Displacement of landing threshold in feet. Must be
a positive number. If a threshold is established
for landings which is different from the runway end
or start of takeoff roll, then the distance of the
displacement should be entered. This would generally
occur where there 1s a relatively short runway surface
with overruns which has a load-bearing keel that is
used for takeoffs, although some long runways may
have displaced landing thresholds.

55 - 62 Glide slope of the ILS (Instrument Landing System)
or PAR (Precision Approach Radar). Typical glide
slopes range from 4.5° to 2.5°, although there are
a few exceptions. This information can be obtained
from high altitude instrument approach charts.

71 - T4 Runway identifier. Should consist of two digits
for single runways or two digits and an alphabetic
identifier L, R or C (for parallel runways). Column
71 1s always left blank. Rurway 3 would be entered
as 03. Runway 5L would be 05L.

The RUNWAY card starts a sequenced group of cards describing the operations
on that runway. To define the runway, we define its centerline. The beginning
and end of the runway centerline is carefully measured from the map and noted.
Since the runway can he operated as either 03 or 21 we must first define the
directionality.

(1) Directionality of Runway Operations

Operation of the runway as 03 implles that the aircraft operaling on it
fly toward the rorth, This is therefore the way in which we define the
directionality. For runway 03, the south end should be coded in the XSTAKT,
YSTART fields. The north end will then be coded in the XEND, YEND fields.
For Runway 21, the opposite applies.
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(2) Admissible Runway Length

The values coded in the XSTART, YSTART, XEND and YEND fields are
centerline coordinates, defining runway length as well as orientation. If

a runway 1s longer than 16000 feet (4876m), a diagnostic will be printed in
the chronicle:

RUNWAY LENGTH IS GREATER THAN 16000 FT

This is a warning to indicate that an unusually long runway was encountered,
which may indicate a keypunch error.

(3) Displaced Threshold

<) My cases, there are displaced thresholds. host often trnese occur
for landings but they may equally well occur for takeoffs. (Intersection
takeoffs are in this category.) For displaced thresh»ilds, the amount of
displacement should be entered on the appropriate fields on the card. On
Runway 03, the displacement 1s 1225 feet, leaving 9775 feet of available runway.
(The alrcraft is generally assumed at 50 feet AGL over the threshold for landing
operations.) The displaced threshold for landings is shown on a plot as a bar
across the runway. It should be emphasized that when a displaced threshold is
given, all landings without exception will use this threshold. (See 4, Displaced
Threshold not Used by All Aircraft.) Takeoff threshold are implemented

similarly, except that 1t applies to departures and that no threshold location
1s shown on the map.

The following errors may occur:
TAKEOFF DISPLACEMENT IS ILLEGAL

LANDING DISPLACEMENT IS ILLEGAL

The displacement in that case is either larger than the runway length or it
is negative.
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1 (4) Displaced Threshold Not Used by All Aircraft

If only some aircraft make Intersection takeoffs, we therefore need an |
additlonal RUNWAY card to describe these operations. When only certain types
of aircraft use a displaced threshold, the runway with displaced threshold and
the runway without displaced threshold should be considered entirely separate.
Although the two RUNWAY cards describe operations on the same physical runway,
they are loglcally distinet to the program. We therefore need an additional

: set of cards to describe these operations.

‘e

/"RUNWAY[ 1253650 214000 1251551 221654 4500  leaq 2.8 03 ) o

[ IR MS .. 3*3 ...... k1 ] P JLV ...... “L? ...... SWS ..o LY. T N b1 TSl TS T YY)

P o
B IS S |

sl P
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(5) Displaced T/0 Trreshold

Bl

! High performance alircraft will often make an intersection takeoff on

j Runwey 21, The card is,of course, almost identical to the card for Funway 03, ‘E

except that the ends are interchanged. The label is not 21, and there is no §

threshold displacement for landings., Small fighter Llrcraft will make inter- .i%

section takeoffs. We will consider those operations which use the full runway lgé

length first. Since for these alrcraft there is no displaced T/0 threshold, ;§%

the T/0 DISPL field is left blank on the card. ?%%

< ! Since not all aircraft do this, we have first considered the aircraft ‘?f
'\.V ' D v;ﬂ?,
é‘ whicn use the full length of the runway. The intersection takeoff is equivalent ]

é{ with a displaced takeoff threshold: the start of the takeoff roll is not at the &

ot b

. ‘ .&,’2‘
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physical end of the runway. A displaced threshcld on a RUNWAY card will
cause all takeoffs to start from that point. If aircraft routinely back up
into an overrun area before takeoff, the end of the overrun area becones
effectively the end of the runway and this point should be coded on the
RUNWAY card since negative thresholds are not allowed. Since landings will
use the normal threshold, a landing displacement equal to the length of the
overrun area must then be included.

(6) Glide Slope

The program has the capability of generating a landing profile from a
glide slope. The program will assume an alrcraft altitude of 50 feet AGL
over the (displaced) landing threshold. If no value is given or the value 0
is coded, the program will assume a 3° slope. Legal slopes are contained in
the interval 0.5° < SIOPE < 10°, Any other value results in the error:

ILLEGAL GLIDE SLOPE

If a steeper or shallower approach 1is desired, the user will have to specify
such an altitude profile explicitly, That is, he will have to compute the
necessary altitude-distance curve and enter it on an ALTUDE card.

(7) Runway Number

The runway number may be entered In the text field of the card. This
information will be printed in the chronicle. It will also he put on the
runway when a plot 1s made which includes a flight track map. On tne plot,
the four characters of the field will be centered, so that the left two
characters will be to the left of the runway centerlinz, the remaining two
to the right. The number will appear in the "clear zone" for the runway.
It will be in a direction such that an aircraft landing on the runway will
see it right side up.
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(8) Runway Width

All runways will always be plotted as a 250 foot wide strip, irrespective
of the actual width of the runway. Since the width is of no importance in
the DNL calculation, no provision is made to enter this item into the computer.

(9) Inactive Runways

The next step after defining a runway and its direction of operation,
is to define the operations on this runway. If the runway is closed, no
operations take place and no further cards are required. If the runway is
used but the operations on this runway are not considered for inclusgion in an
DNL map, we may also omit any further cards. It is clear that we could have
omitted the RUNWAY card altogether in these cases. By putting the card in,
we will, however, get a complete runway layout on any subsequent plot when
we ask for a runway/flight track map.

(10) Non-Empty Sequences After a RUNWAY Card

The RUNWAY card concludes any previous sequence and initilates a new one.
If the RUNWAY is not inactive a FLTTRK or a DEPART card is the next card .
A FLTTRK or DEPART card describes the flight track which aireraft follow
while airborne. FEach FLTTRK or DEPART card can be followed by as many FLIGHT
cards as are appropriate to this particular flight track or procedure. When
all FLIGHT cards for & particular flight track have been read, the next flight
track or procedure for this runway may be entered. This card 1s then followed
by as many FLIGHT cards as necessary. The process is entirely recursive; any
number of lezal sequences of FLTTRK, DEPART and FLIGHT cards constitutes a

legal sequence.
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1
SEL  KEYWORD

/ F5-7  [ai.5 [87.8 [83.7 [29.1 [73.9 |68.3  [e2.3  |c-13 SA] 6\
/ 1%.6 J113.1 [111.3 [109.5 [107.b |105.3 [l02.b |33.% |c-13 SA| 5 \ |
Va T U2502] TEFE eI [120.6 [1IA.1 [117.7 [ilb.2 [C-13 GA| ¥\
S/ [T05.0 [102.6 |[100-0 [a7.2 [#.1 |90.9 [82.%  [83.6  [c-13 SA[ 3\
: : . 07.3 |c-13 GA| @ :
ya FIa.8 [118.2 |lle.b [115.0 [li3.2 |1ll.% lmq § ]1 1 a] | \
/SEL g26021 gtes.b  H2?.1 {125.6 l24.2 Llea.? l2l.e -IBEA 1\
E
[ | e L L EZ 3 IR Y. TR ET < S T T 2P 1 3 S (Y. 3 I s TR LR T | TYT) ! ;
g
; »
‘ v
: ;
+++ FLIGHT NOISE LEVEL PROFILE (SEL )  NAME= 26021 C-135A p
INTEG. #A#-WEIGHTED NOISE LEVEL j
| DIST GRND-TO-GRND  AIR—=TO-GRND 4
[ P — ;
200. FT 123.6 128.6
250. FT 122.1 127.1
g 315. FT 120.6 125.b
; 400. FT 119.1 12%.2 )
. 00. FT . . 4
5 112.? 122.7 ;
i b30. FT 116.2 121.2 #
800. FT 11%.6 119.8
1000. FT 113.1 118.2 74
1250. FT 111.3 11b.6 2
1600. FT 109.5 115.0 %)
‘ 2000. FT 107.6 113.2 it
; 2500. FT 105.3 111.4% &
f 3150. FT 102.6 109.% &
o $000. FT 9.4 102.3 5
A 5000. FT 95.7 105.0
NN 6300. FT 91.5 102.b i
) 8000. FT 8?.8 100.0
Yy 10000. FT 83.7 97.2
3 12500. FT ?a.1 4.1 B
16000. FT ?3.9 90.9 3
T 20000. FT 68.3 7.4
-~ 25000. FT 62.3 83.6 5
5" i
L
3 1
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Card 1

Card 2

Card 3

Card 4

|
1
| '

: Card 6

Columns
1- 6
7T-14

15 - 22

23 - 70

71 - 78
80

1- 6
7-170

71 - 78
80

1-280

1- 6
7 -1b
15 - 2
23 - 80

1 - 80

1-80

SEL Keyword

SEL identification number

Numeric 2 to indicate that the following noise data
is for air-to-ground noise data

Air-to-ground noise data for distance 200, 250,
315, 400, 500 and 630 feet in the respective data
fields

Aircraft identifier

Continuation code

Blank

Air-to-ground noise data for 800, 1000, 1250, 1600,
2000, 2500, 3150 and 4000 ft in the respective data
fields

Same as card 1

continuation code

same as card 2 except data for 5000, 6300,8000,10000,
12500,16000, 20000 and 25000 respectively

Blank

SEL identification number same as card 1

Numeric 1 to indicate ground-to-ground rnoise data
Same as card 1 except ground-to-ground noise data

Same as card 2 except ground-to-ground noise data

Same as card 3 except ground-to-ground noise data
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The purpose of the SEL profile is to define the aircraft noise exposure
level as a function of the slant distance between the observer and the flight
path. This profile is constructed by specifying the single event Sound Expo-
sure Level (SEL) at a nunber of fixed distances. These distances enconpass
a range of 200 feet to 25,000 feet., The 22 fixed distances increase in a
fashion such that each distance is 1.259 times as great as the previous one.

[
e AT YR PO V21 SRR RS E L AN

To completely describe the nolse propagation characteristics, two pro-
files are necessary. One profile is used when both the noise source and the
observer are on the ground, and is referred to as the "ground-to-ground" R
profile. The other profile is used when the noise source is in the air and
the observer is on the ground, and is referred to as the "air-to-ground"
profile. These two profiles together form one complete entry in the data set.

P35 o peb ingl s SRR e

(1) Entering An SEL Profile

The keyword to be used for entering an SEL profile is SEL, which 1is left s
Jjustified in the keyword field of the data card. Upon recognizing this
! keyword, the program will print:

+++ FLIGHT NOISE LEVEL PROFILE (SEL)

This is the first of exactly six data cards which will be required.

Data field one contains the numeric name of the profile. The number may
be any nonzero, pciitive number. If a negative number is used, the
program will automatically convert it to positive. If zero is used,
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tane following warning message will be printed: “ig
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The number may be up to 8 digits long. The name must be unique among Jé
all entries in this data set. If it is not unique, the old profile of %
the same name will be lost. “E
Data field two contains a "2" in colum 22. This is a propagation code i

which identifies the next 22 data fields to be SEL values making up the E

"air-to-ground" profile. §

Data fields three through eight contain the first six of these SEL values. “;

Two additional continuation cards containing eight SEL values each, are

necessary to complete the first profile. Each continuation card must have

the keyword field left blank and colunn 80 must have a continuation code. “u

The next three continuation cards contain the "ground-to-ground" profile.

The data format, essentially the same as for the first three cards, 1s as f '

follows: %

The keyword field of the first card is left blank, and data field one must '

contain the exact same numeric name as appeared with the "air-to-ground" Q

profile. Data field two must contain a "1" in colum 22. This is a

propagation code which identifies the next 22 data fields to the SEL values "

making up the "alr-to-ground" profile. If the numeric names do not agree, “’

or the wrong propagation code appears, the following waming message will

be printed: ;é

INVALID NAME AND/OR PROPAGATION CODE NAME = %#*%%* p_C_ = *5s3s }\:

b

Data field three through eight contain the first six of the SEL values. %‘

The two additional continuation cards contain the remaining sixteen SEL ;

. values. The first two cards in this set must have continuation code in ;
) colum 80. Colum 80 of the last card is left blank. i
3 o
; ﬁ
A 3
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The program performs a few simple checks for the completeness of the data.
Specifically, it checks to see that the first data card 1s followed by
exactly five continuation cards and that the keyword field of each
continuation is left blank. If a keyword is encountered on one of the
cards, the program assumes that one or more data cards were Inadvertently
omitted, and the following warning message wlll be printed:

ooz e Ao
2 Sl S Nk

MISSING CONTINUATION CARD

PO Lo
r § LAt e 5.

If the program encounters a card without continuation code in column 80
(other than on the sixth card), the program will assume that it prematurely
encountered the sixth data card and will print the following warning
message: i
MISSING CONTINUATION CODE OR MISSING DATA K

If either of these two conditions should ocrur, the program will cease

to interpret any further cards as belonging to the SEL protile. The SEL
values themselives have only two important restrictions. First, the value
(which may appear with or without a decimal point) is restricted to plus or
minus 20C dB. If the value is outside of this range the commen: : 5

ATt R AN

*OUT OF RANGE*
will be printed next to each off'ending number and the following warning
message will also be printed:

o G .
%rﬂ" ks g it Yo
QT e VR,

NOISE LEVEL DATA QUT OF RANGE
Second, 1t 1s logical that the nolse expcsure should decrease as the f}%g
distance between the aircraft and the observer increases. Therefore, é%ﬁ
consecutive entries in each of the two profiles must be decreasing in %%%
value. If this is not the case, the following warning message will be i%¢§
printed and the offending profile will be identified by its propagation ;.%é

S

code (1 or 2):
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TODSCR KEYWORD

/ | 73031031 1000000 | [ | ] [ Fovherg

/TODST 03 00 o03io0] 03100] 12004 03101] 1100(F-%il2RB ?*‘\

l Leeweb|?7e0 e 1L | L [l - R 311 ...... 3+Q ...... L1 S¥S . . ..., [T. T BN P . S, L2600

+++ TAKEOFF DESCRIPTOR CLASS NO 3l A/C ~F~% 12RB

MISSION NO - 1
ALT PROF - 31001
POW PROF - 31001

L TURN RAD -  12000.0 FT
SUBFLIGHT NOISE PROF  TRACK LIMITS (FT)

1 31011 0.0 TO 11000.0
2 31031 11000.0 TO 1000000.0
Colums
1- 6 TODSCR Keyword for departure paths and closed-
loop patterns
7 - 14 Three-digit alrcraft number. If using one type

aircraft to represent a grouping of transient
aircraft types, use number for the aircraft
selected to represent the group and list all
aircraft in the group on a COMMENT card.

15 - 22 Aircrafr mission. A cormon convention is to use any
positive three-digit number which has not already b «1.
used in conjunction with the aircraft number in ﬁr%%
Cols. 7-14. (For dispersed tracks, a four-digit g

nunber is used.)
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23 = 30
31 - 38
39 - 46
5 - 170

Altitude profile number, which. typically consist of
six-digits: (or séven 1if- dispersed tracks)ﬂ This

number- is :a .combination of the three—digit aircraft.

numbér and the three=digit (or four-digitzwm;ssiqnf
numbér, The riumber in these coluims is used on the
ALTUDE ¢ard £6lléwing, which contains the altitude
profile appropriate to the flight track, aircraft
and- mission. being encoded.

Delta-SEL (DSEL) niimbei, which typically is
identical to the ALTUDE profile number above.
Turn radius in feet. This entry is optional
except whén DEPART cards aré uséd in .conjunction
with the TODSCR card.

Subflight identification. Consists of a pair of
data fields, the first containing the SEL profile
number and the second data field containing the
cumulative flight track length over which the
specified SEL profile 1s to be used.

Example: An F-4 departure track consists of two
subflights with the followlng segments:

Subflight 1: takeoff tc afterburner cutoff

(11000 ft from brake release)

Subflight 2: afterburmer cutoff to military power
climb to the end of flight track.

There will always be at least one subflight on a
TODSCR card, however, in many cases, two or three
(maximum) may be required. For flights requiring
more than one subflight, a continuation card is
required. The total length of subflights for
departures should be approximately 500,000 feet

190
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6 insure: that the Subflight lerigth 15
greater than the fllght track léngth, For
closed-100p patterns, the best subflight
léngth should be greater thanthe fiight
tragk lefigth by .approximatély 1000 feet.

71 = 78 Mperaft and flight track identification. Use
Colums 71 - T4 to identify aircraft type in
plain text, e.g., K135, F4, ete. Use Colunns
75 = 78 to identify flight track, e.g., 05A1,
17-B, ete.

79 - 80 Continuation field, if more than one subflight
is required, enter an asterisk (¥) in Col. 80.
TODSCR continuation card utilizes only Cols.
7 ~ 38, with the second subflight SEL and cumu-
lative distance in Cols. 7 - 14 and 15 - 22
respectively, and in a case of the third sub-
flight SEL and cumulative distance in Cols., 23 -
30 and 31 - 38. The same identification in Cols.
71 - 78 shown on the first card should be reported
in these colums on the second (continuation) card.

All entries are made one at a time. The keyword TCDSCR means that the
flight to be described is a takeoff.

The first two data fields of the card contain the aircraft number and
mission number, respectively (which in combination are referred to as the
nureric name). All future references to this flight will be made via this nu-
meric name; therefore, the name chosen must be unique among all entries in the
data set in which it is entered. The numbers may be any nongero positive integer.
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If:hegative huribers are.entered; the program will automatically convert
them to positive. If either of the two rumbers aré zerd: (or the field is left
blank), the éntry will not be made into the library and the following warning
méssage will appear: ‘

TLLEGAL AC/MISSION NOS

Data figlds thrée and. four éontain the Altitude Profile and Delta-SEL
Profilé nuibers to bé associated with this flight.

For takeoffs, the program has no means for generating profiles automatically.
Therefore, both profile numbers must be specified. By definition, they must be
nonzero positive lutegers. Negative numbers will automatically be converted
we .. PrOgram to positivé. If Zeros are entered (or the fields are left blank);
the following warning message will appear:

ALTITUDE OR DELTA-SEL PROFILE UNDEFINED

The fifth data field contains the turn radius of the aircraft. For
takeoff descriptors, the turn radius will be used when the aircraft is flown
according to a departure procedure, and 1s used to generate the flight track
when the aircraft is required to make a turn. Thus, this number should be a
reasonable estimate of the alreraft tuming radius considering the expected
performance characteristics of the aircraft within 10 nautical miles of the
airfield. The turn radius may be any positive number (with or without a
decimal point). If a negative number 1s entered, the program will automatically
convert it to positive., If a zero is entered (or the field is left blank), the
program will if the need arises, assume a turn radius of 6000 feet (1829 meters).
Note that the distance may be specified in either feet or in meters; however
be certain that the correct units specification (English or metric) is in effect.
Whren a flight track uses a turn radius smaller than specified on the descriptor
card, the foilowing message is printed:

FLIGHT TRACK TURN RADIUS <***®s»x s T AS SPECIFIED ON 'FLTDSC' CARD
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. A flight descriptor must inelude at. least -one subflight but. may 1ny1ude
upzto three, By définition, a -subflight is that. ;portion, of the total flighb

over which thé character of the noise produced by the aircraft remaing ¢constant.

That is, the noise propagation from the aircraft can be. described by a.single
SEL vs: distanéé function ineluding anqufrset be;gg.;ntrpdgged by: thé Delta-~SEL
funetic1, Typical situations whére a single subflight would suffice are constant
power akeoffs. A typieal case whére twor.subflights:would bé.desired 18 an

after arriep takeoff; The first subflight would cover that portion of the flight
from the stavt of takeoff roll to thé point where aftéerburmer 1s Securéd; the
second subflight would start at the point where the aftérburner is secured and
géntinie to thé end of the flight. '

For the first subflight, the SEL profile numbeér and distance parameter
are placed in data fields seven and éight réspectively. The first subflight is
assuméd to start at a flight track distance of zero* and continues for a distance
Specified by the distance parameter. The distance paraméter is always a positive
nonzero numbér and specifies the total ground track distance traversed by the
aireraft to the end of the subflight. The number may appear with or without
a decimal point. If a negative number is entered, the program will automatically
convert it to positive. The distance may be specified in either feet or meters;
howevér, be certain that (1) the units are ¢onsistent with the turn radius in
data field five and (2) that the correct units specification is in effect, If
only one subflight 1s sufficient to describe the flight, then be certain to
select a high enough value for the distance parameter (say 500,000 feet) so that
the program will not cut the flight short in the viecinity of the airfield.

The number of the SEL profile to be associated with this subflight is
entered in the 7th data field, The actual profile 1ltself is entered into its
own data set separately. The number must be a nonzero integer. If a negative
number is entered, the program will automatically convert it to positive.

¥ Track distance zero is the (displaced) landing or takeoff threshold, as
appropriate.
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data,must\béléntered-Qnua~continuation~cardv This 1s~ageomp;;shed.by placing,
ah-asterisk (¥) in-eolun 80 of the first. data card to indidate that a-continug=
'tioﬁ‘ééfd'fbliéws. If the éontiniatioh card 1§ driodvertently omitted; ‘the- ‘
following warning message will ‘b printeds:

: :'M'Ifssmq CONTINUATION: CARD:
0n the continuation card; the keyword £161d is left blark, and data fields one
and tiwo are used for the second subflight and data fields. three and four-are
used for the third. By definition, the sﬁbfrig‘hts are §équential; that is,
where thé first one ends, the second bégins, and 5o on. Thus, the ending
track distance for the second subflight must bé numerically greater than for the
first: Likewlse, the third must be greatér than the second. If the input data
does not conform to this convention, or if a track distance of zero is éntered,
thén. the following warning message will be printed:

SUBFLIGHT END DIST MUST BE GREATER THAN BEGIN DIST

Thé program will not recognize any subflight whose SEL profile numbér is
specified as a zero. Furthermmore, once a zero SEL profile number has been
encounteréd, the program will cease to look for additional subflights. Thus,
an SEL profile rnumber of zero in the first subflight will result in no subflights
being defined. On the other hand, an attempt to enter more than three subflights
will overflow the storage capacity of the library. If either of these two
conditions should occur, the following warning message will be printed:

NUMBER OF SUBFLIGHTS RESTRICTED 1 TO 3
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A text des¢ription. of the alrcraft may also be entered (although it is

rot mandatory), This dedcription will bé printed each. tife the alrcraft 1S used
by. ché progiam and provides an easy méans for identifying the airplane. This
desertption is also used in. the DATASCREEN sumnary by aircraft. Although airn-
“eraft are Tisted and sorted aiphabetically by aifcraft a:d mission mimber, “
it 15 assuméd that the first four characters: of the text description are
the: alreraft type and they will appear in the header information of the
Sumary. The deséription is entered in the text field of the first data
.card and-maj be up to -elght characters in length (any Hollerith characters.

afe légal). Although the déescripticn need only bé entered on the first
¢éard, 1t 1s recommended that any continuation cards also carry this description
in the text field for precautionary purposes.
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+++ TAKEOFF .ROLL .SIDELINE ALGORITHM:ENABLED-

TOROLL.KEYWORD . . . .. . o
:“/‘Toﬁctl.;lw‘vu: “:,“ - R u::" ; M.«:‘. n:v( ,,»4‘4 “1‘v-‘, ~ .- A":~ - (‘E':ou&w‘"; - ‘ﬁi

PP LIRS T /TS ,:..&2#3‘- e 23431 e .’3+‘1 N T X! T S RY ST -?Ti . inbs .‘7+Q.6

Coluntis
1= 6 TOROLL
L - T3 ON/OFF

Po obtain a more realistic model for the noisé exposure during the initial
grond roll, a new algorithm was developed. A description of the alternate
method 1s described in a report entitled "Calculation of Sideline Noise Levels
During Takeoff Roll", This report was prepared for Aerospace Medlcal Research

Laboratory, Wright-Patterson AFB, Ohio 45433, It is necessary, in order to ob=-
tain valid results, that the DSEL profile be coded differently because the
algorithm will take care of some of the adjustments which had to be entered
manually before. Full instructions on the preparation of the DSEL profile are

given In Appendix A of the report (AMRL-TR-76-123),

The program default mode 1s TOROLL - OFF, This forces the user to
explicitly start the new computaticis with a TOROLL card. As a consequence,
decks prepared prior to this version of NOISEMAP will execute properly.

The user must prepare his data in accordance with the instructions of Appendix
A of items 1 thorugh 7 only. The ground runup part must NOT be added. The
necessary computations will be automatically generated by NOISEMAP. As a conse-
quence, there will also not appear a ground runup listing in the chronicle, and no
reference to this part of the model will appear in the DATASCREEN operations summary.
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g The algorithm can be ‘turried’ 6n and off at will by repeated use of the
}i : TOROLL card placing the proper function oNt o WORE i colums 71 to 73
ﬁBecause this card-requires specia1>DSEL profiles, ‘and' has a»profound influenée
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ganq,is enclosedeinva,banner of’ asterisksa

The new sideline algorithm 15 effective only for také-offs. Since touch-
and-g6. operations may be coded 4s eithér take-off or 1andiné, the results will
bé different. The program will not realize that a T/G-operations éontains a
take~off section whén it is coded as a landing. Consequently, the sideline 4
algorithi will not be used, even though it 1s currently enabled undér these
- conditions.

Y
TR

3ol

3 T

"fi :
Wi 7y S b A

,

o
e

&g@v =
S8
‘“f(:.{")i 3

AN

gt 1
oo € 10 pt v
k{"»‘f :f&"i&‘ £3

197

°,
2,

Y
,'gs

5

S

TOK,

0.:
L

-
t
&
|



T 1 Mme N\ |
ENGUISH T\ |
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-------------------

+++ UNITS ‘SPECIFICATION = 'ENGLISH' “
+++ _ UNITS- SPECIFICATION. = 'METRIC! CF

LR 21 S R

A
u

columns
1-5 UNITS
71 - 78 Specify Units

The program will by default process all input and output in English units
(feet, inches). It is possible, however, to process metric data by using a &
UNITS card coded METRIC. Although the program. internally uses English units, b
input data will be converted from metric to English units and on output, the
internal representation will be converted to metric. g

By using UNITS cards with METRIC and ENGLISH at the appropriate places
in the deck, it is possible to combine data cards of either type in one deck. o
One may for instance, use ALTUDE card coded in English units and process a
runvay layout in metric units, which is convenient when preparing contour maps
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for-aveas othér than the USA. Whén thé fietric option 1§ ussds the text

s e

T inch= #¥¥* FERT" 18 omitted from the legend oh any contour map.

. If the specification on a units card 1§ wwedognizable: or alogsther

missing, the program will print the "units" specified followed by the error 3
message: ) : :

| INVALID ‘UNITS SPECIFICATION - EXECUTION TERMINATED:

The units become undefined at this point making f‘urzther' processing 3
feaningless., The card Input file is positioned immediately after the END <
card in the deck. Usual end of job processing by the Termination Procedure
takes place,
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+++ SET PLOTTER PAPER WIDTH 7O 'L1.0:INCH

“/W;DTH“ Eare w,ll ;“,.,jm.,..f m R ‘ S R S X - T 1 \

Coluning
1o & D
7 = 14 Specify the size of plotter paper

If the user does not specify otherwise, the program will assume 28 inches
of usable plotter paper width. This reflects thé use of a 30 inch drum leaving
an inch of border for annotation, ete., The plotter size may, however, be set

to a different value.

The size on the WIDTH card is handled differently than all other distances
communicated to the program. When the UNITS option is English, the paper width
should be in inches; if the metric option is selected, the paper width should be
in centimeters., In that case, the message printed would be:

s#¢  SET PLOTTER PAPER WIDTH TO === CM (**.* INCH)

Irrespective of the units selected, the legend written in the Chronicle
for a PLOT card will always give the paper size to the nearest inch,

The paper size must be 8 inches or more to be acceptable, otherwise one
of the following warrings 1s issued:

PAPER SIZE TOO SMALL. SIZE LEFT AT **.* INCH

PAPER SIZE TOO SMALL, SIZE LEFT AT %*s* CM (**.* INCH)
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XALTUD" KEYWORD: - . B L
/ RRCTOD[ 8052307 8512207 812156 ' T 1 1 T\

+++ EXPUNGE ALTITUDE PROFILES

NAME
8032304
8512704
8lZ15b4
Colums
l- 6 XALTUD Keyword 1s used to delete altitude profiles
7 - 14 Name of the lst altitude profile which should be
deleted
15 - 70 The fields for additional altitude profiles which
the user would like to delete
71 -178 Blank field
80 If additional card needed, enter an asterisk (¥*)
in Col. 80.

The profilles to be deleted are referenced by their numeric name. Data
field one contains the numeric name of the first profile to be deleted, data
field two contains the name of the second, and so on. Eight numeric names will
fit on one card. If more than eight profiles are to be deleted, continuation
cards may be added. However, each continuation card must have the keyword field
left blank and an asterisk (¥) must appear in Colum 80 of the preceding card.
The last continuation card does nct have an asterisk (¥) in Column 80. The data
set 1is searched for each of the specified numeric names. If the name is found,
the profile number is printed. If the name is not found, the profile number is
printed along with the phrase:

*NOT FOUND*
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_ XDSEL KEYWORD
T 803230%

| N 'S | 2SI MS . e 2;3 ...... 3!Ll ...... M. o L1" 3 R 3 -1 JP 1% % N 7?1 . IS, e
+++ EXPUNGE POWER LEVEL PROFTLES
NAME
8032304
Colums
1- 6 XDSEL Keyword
7~ 14 The first delta-SEL name which should be deleted
15 - 70 Fields for 7 more delta-SELs
71 - 78 Blank
79 - 80 If additional card needed, enter an asterisk (%)
in Col. 80.

The profiles to be deleted are referenced by their numeric name. Data
field one contains the numeric name of the first profile to be deleted, data
field two contains the name of the second, and so on. Eight numeric names will
fit on one card. If more than eight profiles are to be deleted, continuation
cards may be added. There is no limit to the number of continuation cards
wheih nay be used., However, each continuation card must have the keyword field
left blank and an asterisk (¥) must appear in Column 80 of the preceding card.
The last continuation card should not have an asterisk (¥) in Colurm 80, The
data set is searched for each of the specified numeric names. If the name is
found, the profile number is printed. If the name is not found, the profile
nunber is printed along with the phrase:

*NOT FOUND*
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XLNDSC KEYWORD _
/ XCNDSC| 803.  |eaes. * T T )

.
| SRR | LI l\li....-.2#3..».-.3+l......BLi......ﬁl?....-.SL‘;.....“H..--..7&’1..7\75..71’“0

+++ EXPUNGE LANDING DESCRIPTORS
AC CLASS MISSION OPERATION DESCRIPTOR

803 2ees *LANDING YTFL G

a
XINDSC card delete landing descriptors from their respective data sets.
;‘ j (Note: See all description about this card on the page wich XTODSC keyword).
3
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XNAVAT: KEYWORD : - S S
/ XNAVAT] LAX|

Columns
1- 6 XNAVAT Keyword
71 - 74 The code for navald

The keyword to be used for deleting a navald entry from the data set
is XNAVAI, Upon recognizing this keyword, the program will print:

+++ EXPUNGE NAVAID

The code for the navaid to be deleted is placed in the first alpha field
(column 71-74) of the card. Only one navaid may be deleted per card. If the
program cannot find the entry, the program will issue the warning:

ENTRY **** NOT KNOWN
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XRUDSC. KEYWORD

ﬂRUDSC 24 bE ‘ \
Looawabf?evasan IS e v o v v e#s ...... 3#1 ...... 3+4 ...... (1" % SES ¢ 00w (3. % I, W . S . .7+uo

+++ EXPUNGE RUNUP DESCRIPTORS

AC_CLASS MISSION OPERATION DESCRIPTOR
26 b RUNUP J~57 ECRI

Descriptors are referred to by their numeric names (aircraft number
and thrust number). The first two data flelds contain the numeric name of
the first descriptor to be deleted, the second two data fields contain the
numeric name of the second descriptor to be deleted, and so on. Four numeric
names will it on one card. If more than four aircraft are to he deleted,
continuation cards may be added. There is no limit to the number of continuation
cards which may be used. However, each continuation card must have the keyword
field left blank and an asterisk (*) nust appear in colum 80 of the preceding
card. The last continuation card should not have an asterisk (¥) in colum 80.
For each of the specified numeric names, the data set 1s searched. 1f the
name is found, the aircraft number, thrust number, and text description are
printed. If the name is not found, the specified aircraft number and thrust
number are printed, and the phase:

*NOT FOUND*

is printed in place of the text description.
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XTODSC KEYWORD
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+++ EXPUNGE TAKEQFF DESCRIPTORS
AC CLASS MISSION  OPERATION  DESCRIPTOR

031 Dol TAKEOFF F4 12RB
Colums
1- 6 XTODSC ~ Keyword for deleting of takeoff
descriptions

- 1!
7-14 A/C number one takeoff descriptor
15 - 22 A/C mission
23 - 38 2nd takeoff descriptor
39 - 54 3rd takeoff descriptor, etc.

XIODSC card deletes takeoff descriptors from their respective data sets.

Descriptors are referred to by their numeric names (ailrcraft number and
mission number). The first two data fields contain the numeric name of the
first desceriptor vo be deleted, the second two data fields contain the numeric
name of the second descriptor to be deleted, and so on. Four numeric names

will fit on one card. 1Ir more than four aircraft are to be deleted, continuation

cards may be added. There 1is no limit to the number of continuation cards
which may be used. However, each continuation card must have the keyword field
left blank and an asterisk (¥) must appear in column 80 of the preceding card.
The last continuation card snould not have an asterisk (¥) in colum 80. For
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each of the specified numeric names, the data set 1s searched. If the name is
fourd, the aircraft number, mission number, and text descriptor are printed.
If the name is not found, the specified aircraft iumber and mission number

are printed, and the phrase:

*NOT FOUND*

is printed in place of the text descriptor.
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4.0 OPERATIONS SUMMARY

To make the final approval of data input more convenient,
DATASCREEN produces a set of summary tables for flights and
runups. These summaries list all operations by alrcraft type
as well as by runway or runup pad. The summaries include space
for making corrections and for certification by the proper
authorities,

The summary by alrcraft precedes the summary by runway (or
runup pad). Aircraft in the listing are sorted by the aircraft/
v fegion number under which they were entered irrespective of the
alphanumeric text on the descriptor card. However, this text
information 1s used in the report according to the following
convention. The first four characters should contain the aircraft
name (e.g., B52G, Flil, etc.); the remaining four characters
can be used for further ildentification as appypopriate. These
first four characters will then be used as a heading in the summary
by aircraft. When the first four characters are not the same
for all aircraft with the same aircraft number, then all such
alrecraft will still be listed, but the heading used will be the
first four characters of the first alrcraft of the listing.

The €light summary will list every flight including the
f1ight track name in the report. For runups this information is
not presented, but the total runup time at all pads is computed.
The runup times are listed in hours, minutes, and seconds (hh.mm.ss).

The program will recognize as a touch-and-go any aircraft
wnich has an altitude profile with a terminating altitude of less
than 300 f£. Such flights are identified by an asterisk next to
their uperations and are count.ed as both a takeoff and a landing.
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Touch-and~-go flights must descend to below 300 ft. on
their final approach. They must also return to the start of
the flight track. Warning messages (unique to DATASCREEN)
will be issued if these conditions are not satisfied.

When the track type of TKOF or LAND is omitted from the
FLTTRK card the program cannot tell if it is & landing or a
takeoff. If it is not a touch-and-~-go the program will then
print a dollar sign next to the operations and list in the
summary a special UNDEFINED category. The undefined operations
are counted in the total for the base.

When FLTTRK cards are used a code such as 24-L should be
used in Column 75 - 78 to make cross reference easy. When no
information 1s present the program will assign it the value
$XXX where XXX 1s the card number in the deck. Departure
procedures do not have this identification feature. Instead
the program will also use the card number, but an asterisk (¥)
is used in place of the dollar sign.

209

«U.S.Government Printing Office: 1979 ~ 657-002/400




